oO FE. 


RACTICAL MzasvRING, | 
_ Eaſily perform'd, 


a Two-Foot RU L E, 
Which ſlides to a Foot; 
\ which is the beſt Meaſure of 1 Timber 


he common Way: Alſo the true Meaſure of round, 'Y 
quare, or othef Timber or Stone, Board, Glaſs, Paving, - ' = 
Painting, Wainſcot, c. e 6 Ons . 2% 
ng and Inching of Tuns. 3 . 1 


ntaining, Brief Instructions io Decimal! Atith- 4 


: 
>. * 
4 4 ES OS A * 3 

6 7 e 

1. f 1 * N 89 * 7 168 Moon. 

f : RES — 0 nk of; 7 

2 o — ea > Ow 4 p _ 

e 0 


n 5 _ 
CO u 


n 


netick. The beſt Way of uſing the Logarithms, ac- — I 


ording to Mr. Townley. The Uſe of a New Diagonal 


cale of 100 Parts in a Quarter of an Inch, 1 to - 


pnter's Chain. 


. R 


2 U PE 


By 1 — Cem . 


— 


* 


- The FouxrTR EDITION. 


chich is added, in a conciſe Method, the Ui. 
F Seamozzi's Lines, for finding the Lengths and 
Hips and Rafters, Cc. at any Pitch; illuſtrated by -- 
hemes done from Copper Plates, in Frames, that are 
Juare, Bevelling, or Tapering. „ 


"YN 1 


whole carefully Reviſed, and where D muppets = | 


t it may be phin and eaſy to the meaneſt * 
. 3, J c oun HAN. 


IF < 
"4 2. 


Dow Printed for Ricuand Kine at che 20 
roms. 5s i in St. N 5 Choc yard. 472 9. 


> . 
1 


<4 4 ” 


* 
, 8 — A 4 
* 3 


> £8 7 
1 = 
- , Re * 
= 5 
l 


* 


* — 
r 


4 


N 


2 


+ 


oQ 


* 
oy N 
— * — 
8 
* A 
1 


t 


FAN 


thought aſefal. R — 
5 1 rm. » - F 5 1 ” 4 A * ' by : &. Ng 0 % . 2 3 5 « * = 3 


„ * N 


* 
th” 
- 


e Extraction of: the Square ana Cube. 


y 4 
- do 

4 14 3 » 

8 : 1 « * 2 * 

K N g 3 - 4 _— 

" .* 


a * 
» - , - 
4 1 d 
# : ©. ? 
— "$5 - . . W 
5 - * * «* 
P 4 - 5 
7 9 ” - 
K r 0 =, $20 
= , - 2 7 N 2 — a : 
* — 7 — 
© a - 
_ 4 22 + 
N p : . a L * .* 
— I 4 ® 8 . - : — 
a ; - * . N 
* * . : - 1 
: 0 «> 4 4 
. 1 - 1 * | CY as, * 4 
» 4 "x 
* 
1 A. by . — 2 
— 1 , » . 
a f | : * 
* - = 
» * * - 8 . 
33 "Il LS . % 
8 2 1 
*. 4 x 4 1 
2 ws - ” ba 
a M2 : . + z q : C 
* , 4 . 
„ * * 4 - 3 
* . a f 7 2 . 
- * * : £ ; wh 
. . - , ory + * 8 R » 
> "a# : 
. * « 8 5 — * 5 2 * 
fy L VE yk 3 5 >. 2 
[ 2 a 0 5 - * 
» 


HE general Approbation- of this ' 4 
UT 2 Rule hath- cauſed me to review | 
be Book. I have explained, ſome  .. 
n, Things, and added others, which” 


- * 
« 
1 5 
4 14 7 4 
. --\ 44 
A * 
- 1 * 9. + \ 1 
- LE * + N oy. FR 
( . "4 D 
4 7 
7 ＋ 4 «. * AY 5 4 
. . 4 
4 40 4 . 
+ 3 
— 2 ; A 
V # 
; 2 NN, i 
»% a 
p * 5 
a 9 - | ' 
* - } N . 2 g 
— L \ ; 
0 ' N | * 
1 * — | x 
N ＋ * nr ; 
$ | 
+ & ' \ ©; 
—_— - | by 
\ C A 
CI o T  , wa 
* © » * 
* 
1 7 * * ” , P 
3* _ . 
M 4 4 
% oi 
o — I + b ' F. 
* — — * hs 
= * 
a * F 
. 23 
— 8 7 1 
* K. 
" = : + = 
* py * 7 * ” T7 10 * 
** 8 . AIG x. ” be 5 
wes, a a 3 8 * PM Tg. . 3 
78 2 25 = + - a > 4 1 a, Wo 1 8 Ty 1 * * * 
7 PENG R \ "+, e 2 SR 1 
- 4 nn. 2b . | +» 4 . ot. 1 2 2 
* Þ * 
a * — 
ES ů—————rC— — EE ee a 
- >  —_ — < o * = 
WY — ; | —_— 
5 x = R _ ; . 
4 2 - ""l T's B — — v Þ 


Whether Mr. Townley's Contrivance c 
e Indices be treated of any where but in 
Jonas Moore's Mathematical Conipen= 
um, I could never learn; nevertheleſs, 


— — ——ů—— (é 
— = — . nts apyn meer" 


ots of Decimals, according to that Con- 
ivance, being there wanting, I have given ³ↄ 
you here; ſo that the Root of a Decimal, WM 
oſe Logarithm hath ſuch an Index, is WM 
und with. equal Eaſe as that of @ whole if 


55 <0 be PREFACE | 

57 have „ FO to fad the Lo of 

to any Number of ſix Plares,. in I 7. Wii 

gate“ Tabula Logarithmiea, (omittt 

in the Explanation of the Tables) by 1 
Differences at the Bottom, and a Slip 

this Rule, it ſupplying the Place of a T, 

ble of proportional Parts, which adds mu; 

to the Uſefulneſs of the ſaid Book, in givin 

the Logarithm of any Number, as far as 

_ Mil lion, with little Trouble. 


nn. dnl of Tune. is here ſhewn a 
3 — cording to the modern Practice of Inchin 
5 — given jou a near Way of meaſurin 

Solid that tapereth ſtrait, as alſo of fini 
> op the total Content of the Conical Tu 
and Stand, from Mr. Everard, 0 
. Namibers for ten Inches Difference of Dia 
' F meters, for the Parabola and Conoid, Than 
3 "As in e Thus far Mr. Coggeſhall 


But in „ to make hit Treatiſe m0 
acceptable „there are ſeveral Correct 
ons, Emendations, and Additions mat 
* particailarh in ſhewing the Uſe of a ne 
Three Foot Rule, which ſlides and ſhuts 

4 Foot, and which, for the Sake of t 
Reader” 5 kane ts neatl 7 * apt 


FP an c 


. ” > 


— - 4 
2 > "EP 
— : 5 


k "8 
opper Plate by that aicurate Mathema- 
al Inſtrument. maker Mr. Thomas Heath i 
the Strand; for our Author's is entirely 
d aſide, as not being ſo. compleat ; his 
ing aſe of both Sides of the Rale 'in . 
rking Proportions,. whereas this makes uſe 
of one, which is not only a great Ad- 
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ber Side of the Rule for Scamozzi's 
nes; which are Lines known to moſt 
orkmen concerned in Buildings, to be f 
at Uſe in finding the Lengths and Angles 
| Hips and Rafters, and that by Inſpect» 
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»gths of Rafters for the Gable End of a 
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underſtand and uſe it, as far as their 
particular Occafions require ; yet it 
— is convenient for a Mcaſurer to have 
me $kill therein, eſpecially in the five firſt Parts 
There are Books of that Subject, written by di- 
rs, to be had at eaſy Rates, whereof only the 
er Authors treat of Decimal. Arithmetick and 
garithms, By the former of theſe, the 3 
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Arithmetick, o 


def the Vale of the laſt Figure to the right Hand et: 
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or 5 45 « worki 2 e e the vulgar Fractions is 
e - Muttipheatzon and Divi. 

eaſily performed by ee and” Sub. 

55 Seng and conſequently the ' moſt uſeſul Part 
"of Arithmetick are: LT far more ealy and 
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8 th theſe. 2 th fiſt carne ihe aſs; haw 
been improved. The four Rules in Diviſion of 
Decimals, delivered by. Mr. M ingute in his fir 
Treatiſes of Arithmetick are by Mr. Kerſy reduced 
to one, which follows after-; and Mr. Townley' 
e free the Operation by Decimals from Mal 1 
plicity of Rules, and give you the Rate or Value De 
f. them directly. me 
I have therefore here prejaiſed a mort Treatif 
if Decimal Arithmetick, and of the Nature and. 
Uſe of the Logarithms ; 5 noting firſt, that the bel 
way (in my Opinion) of reading I ecimals, 1s, 4 
vou read whole Numbers, giving them the Nam: 


To which purpoſe you may call them more ea x. 
i inſtead of Tenths, Hundredths, Thouſandt hi 

Ten- Thouſandths, c. you fay, Tenths, Cents 
Milleſms, . Decimilleſms, _ Centimilleſims, .Millemil 
leſms, £56. as this. 00165, I read thus, 165 Cen tt 
. 5 and ſo of any other, my 
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BE Decimal i is the N aw; of a n wbch ſe: th 

Denominator is an Unit with one or mo 

Cyphers; which 8 is not expreſſa 
it being known by the Numerator.” For fo mary 
Tees: or Figures'as are in the Numeraor of es 
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It ought to have a Point before it, as 4 Badge > 
whereby it is known, being otherwiſe written as 32 
yhele Number: Therefore a Decimal of one lace | 
Is Tenths, as this. 2 is two Tenths; of two places 

s Hundredths, as this .02 is two Hundredrhs ; of 

hree is Thouſandths, as this. oo, £9c. the figni- 
cant Figures being g put by by the Cyphers into Places 


f leſs Value; and the Places decreaſing from Unit 
cello a ten-fold 2 rtion. | | 
or . Call ſuch as have a ſignificant Figure | 
lul-Wext after = Pokey as theſe, .3; .25, 732, Cc. 


Decimals of the firſt Rank or Rate. Such as have 
dne Cypher after the Point, as theſe . 08, . 01 34, 
9. Decimals of the ſecond Rank or Rate. Such 
$ have two Cyphers after the Point, Decimals of 
he third Rate, Cc. The Con yenience, whereof 
du will find afterwards. * 
The Work hs the fame as in the whole Numbers 

t take theſe JireMions.. PT 
1. . ou uſe a whole Number with mixt Num- 
Decimals, let ** have always a Point. after 


2. 10 Addition 110 Subtraction, the) Pnias 
t to the Decimals muſt be ſet under one __ 
y which means: the Units in the whole or mixt 
fumbers ſtand alſo under one another 

z. In Subtraction, although a Cypher at the 
ght Hand of a Decimal is of no Value, (as theſe, 
ation 50, . 500, are no more than 5 Tenths, or one 
if ) vet if the Decimals conſiſt a "of an: 
umber of Places, or if one of the Numbers 

ole Number, you muſt annex e or a. 
ſe them annexed. | 7 
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| « But { in Multiplication, ſet chem as . he 
were whole Numbers, and fo mul tip! 41 woo Gn 
ing off from the ProduRt found ſo 
5 ures..to the right Hand, as there are Plan es Y 
ecimals, both in the Multip icand; and Dh My 
tiplier ; fo the Refidue is the whole Part of the 
Product, and the Figures cut off, the Decimal. 
> "ac. ir the ProduE hath not To many Places, 
there are Places of > DH wer Parts in both Numben 
ſupply the deficient Places with Cypher prefix _- 
to the left Hand. 8 
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By theſe Examples you ſee how the whole Part 
of the Product is diſtinguiſhed from the Decimal 
—— 
In Diviſion it is ſomething harder to diſtinguiſſi 
e whole Part of the Quotient from the Decimal 


bart thereof. 3 4 610 . 
Firſt, Annex Cyphers to the Dividend, at plea- 
ure, or leave Space for them, that the Diviſion 
nay be continued to a ſufficient Quotient. Then 
lace the Diviſor under it according to the old way 
f Diviſion; but ſo as if they were both whole 
umbers: Then obſerve well what Place or Degree 
f the Dividend ſtandeth over the Place of Units 
1 the Diviſor; whether theſe Places be real, or 
ny e of the ſame Degree or Place is the 

Figure in the Quotient. Which being once 
dted, you need not regard the Points nor Cy - 
hers at either End of the Diviſor, any more; 
ut continue the Diviſion, as if both were whole 
f Ier-C „„ 
See here the Degrees of Numbers as they ſtand ! 
| their. natural Order, which. may beTontinued . 
ther Way from Unit. TIE i : 


jouſ. Hund. Tens. Unit. Tenths. Hundredths, Thouſandthe. 
OD, 100, 10. o t, Os 


| have here ſet down ſome Examples, wherein 
u may ſee how the Diviſor is placed under the 
_ 'vidend at the firſt Queſtion, and alſo the two 


p lt Figures in the Quotient. 
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Rage: 


„ 


Divid. 9 37000 fans SE. 
*. Mu, „ 


hs the two laſt Exachples; z N POT be 

4 cer Units Place in the Diviſor, nor (if then 
were) any Figure over it in the Dividend; yet by 
- ſuppoſing the Places 17 to the left Band, or 
. apply them with ee, err ſee. that 
the firſt ee in the Qu * is the Place of 1 


e . 


It: acceynt ag: of Diviſion the beſt, i 
which; af) Fe (upon ination by multi) fy 
the Diviſs y the ie enſpering Figure from the | g 

ay | 


ri = the right) you have From Glen the 1 
ure to ut in the Gaben 3 
your Diviion to — the 1 Yr ag by th 
anſwering Figure, beg _ with ag Figure i 
the Diviſor next Abe b ri nd. Tf the e Eger 
over it in the Dividend 1 Treat enough to tal 
- out of it; call ith many Tens, mo 
it is, as will make it great pu Bir but: 
| — and then ſubtract; ſetting the - 
Figure over it, and cancel the ſaid 22 um 
for the Tens added, call the Product 
Figure ſo many Units more than it is, Adi h 
Product 36 muſt be taken out of 2 ; call oy ge 
42, and ſubtraQ; "Suppoſe the next Produ® i is 1988 um 
call it 22, c. which Way you make feweſt Wit « 
gures, and is no more Burthen to the. Memory ti the 
ardinary Multiplication. 


Th multiply or divide any whole Number, u an) 


Number, or Decimal, by-10, 100, co, &. Pla 
| removing the Point. l 
" '0. multiply: roche Point ſo man here 


ds the right Hand as there-are Cyphoren the e Md. 
- 5 If 2 bacunngings Tu pply _ Bar 
Cyph . 


08 by 10, jos, ET 
To divide: Remove the Point fo many Places - 
the left Hand, 8 there Are Cyphers in the Di- 


be or: H Places be wanting, ſupply them with 
zen phers, as here, 27. by 10 is 2.7. . 13 by 190, is 
bh 3 6 0% by e in 00g 1 
0 7; 3 e 
that SECT. II. Hg ö 
i „„ HOGS ß ft os 
1 Urpoſing to give you the Solution of ſome of 
e iche Queſtions in this Book by thoſe excellent 
1, numbers the Logarithms ; take theſe Directions 
1eF the better underſtanding the Nature and Uſe of 
re If em. 8 © * 3 ks > 5 
igun The are artificial Numbers, fitted to the na- oa 
tab ral, for the Eaſe of Calculation; and are printed 

Fables having ewe Columns. One hath the 


tural: Number ; againſt it in the other is his 
inogorithms : 80 that the Logarithm of a whole 
umber is eafily found. ned 
The Tables begin at 1, whoſe Logarithm is 


it io0000.; and reach commonly te 10, cc; cantiff= 


the g every one of 8 Figures. though (unleſs in great” 
1810 umbers) We ſeldom uſe above ſix ; (if the F . 

eſt t out exceed 50, we put an Unit to the ſixth) 
y:rul the Logarithms are annexed Differences; by the 


elp of which, and a Table of proportional Parts 
joined, you are directed to find: the Logarithm- 


1 ay Number to 100,000. But theſe are but f 
Nc. 7. | | | 
| Mr. Wingate, in his Tabule Logarithmiog, hath - 


e Logarithms to 100,co00, with Differences alſo; 


p hereby making a D e (which is done 
e Medi by one Slip of this Rule) you have tage 
n 1 earithme as: far as 1,000,000, in a portable Vo- F 
ypbe 8 | . © ume: 1 

| > 


o . * * 9 rel 
1 - : p > 
Þ F 
* * 
C * N ; 
2 * 
=, 
2 * 
* 
* 
— 
* 
- 
» 


do any that delight in Arithmetick. 


B 3 ſepa 


It hath a Decimal annexed, conſiſteth of; whid 
Are always more by one than the Index. 80 0, 
- the Index of one 


5 Nabend Go cited by Sir 


of the L. 


1 2 I 1 
1 for. FR: Dockets: A Book which 1 commend 
The firſt. Figure, called the Inden, (which i h 
rated by a Point, better -left ou 

ept in the firſt hundred, as in the late printed 


bles) ſhews. how many Figures the :an{werinf 
MY if whole, or the whole Part thereof, i 


3 oOQ = © 


ure, 1. of two Figures, 2. 0 
three, 3. of four, A 2 | 

Alſo according to the excellent Way of Mr. C 
Jonas Moor in hi 
thematical Compendium, the Log. of a Decim 


is the ſame, as if it were a' whole Number, with 


Where ou ſee, That 
in the 


mixt, being always leſs 
by one than the ſaid 


Places; but in Decimals 


it ſheweth the Rate, 
being the Complement 


thereof to Ten, not re- 
garding the Number of Places. 

If then you would have the 
bad the Les. thereof in the Table, as if it we 


ect Numbers, 

the Index ſheweth the 
Number of Places in the 
whole Numbers, and in 


the whole Part of the 


this Direction for the Index. | 
lf the Decimal be of the firſt Rate, the Index i 

93 if of the ſecond Rate, the Index is 8; if of the 
third Rate, the Index is 5, Cc. that is, the Inde 
arithm of any Decimal, wants as man 
Units of Ten, as the left Hand fignificant Figure! 
diſtant from Unit 


: Which, I hope, 
derſtand, if you o ſerve this following able. 


Perf. Num Log: | 
3530. . 
3536 2.34071 


ou will u 


35-30 © [1.54957 
PTE: P. 54851 
Decimal. "Fo Tg. 
of WI 

33 30 | 49.548 51 p 
03536 8.54851 WEE 
9035368 [7-541 A 
003526 E 8875 ie 

_ Der. 


Log. of any Num 


whole 


_ 1 9. 8 
e profix the Index — 


having a 1 ichs ene 
g in —_— Ta 1 5 


. 


ur N ex. 


l Zug 10 9 Ar Places inabs 5 


Tabulæ Logarithmicæ by help of this Rule. 


Call the Difference at the Bottom the Tabular 
ferences, Having the Log. of the five firſt 
gures, by the do ouble - "Fans. Tie Rule, ſet 10 
"the Tabular Differences ; againft your fixth 
gure is his proportional Part to be added to the 


0g. before found. 


foils Number of for Plans fern - 
Lg. groen. 


Find 5 Number of five Places anſwering the 
* the Table, next leſs to the given Log. ſub- 
Kt the {aid Log. out of the given Log, call _ 
ADLNMer the pro Difference; 3 then by the 
uble Scale on your Rule ſet 10 to the Tabular Dif- 
nce; againſt the proper Difference on the ſecond, 
your Gth Fi ure on the firſt, to be annexed to 
— oe Rnd: al he ight Figures 
te, That you muft uſe eight igures 
theſe Chloe... 


Some Uſes of the a. | 


Whereas, 3 the aforeſaid Contrivance of the 
ces by Mr. Townley, if one Number were per- 
t and the other a Decimal, there was a different 
le in every Operation for them ; but by the ſaid 
rivance one is now ſufficient : 1 will give Ex- 
pe only, in which one Number is a Decimal, 
th theſe two Directions. 


1 Is 


[wo]. | 
A In the Log. which anſwereth the Queſtia 
(whether it be a Sum, Remainder, Half, &c.) 
the Index be ten, or above, neglect or cancel l 
—_— re in the Place of Tens. 

ere you are ordered to ſubtract a g 
" ew. out of a leſs; add ten to the Index of 8 
beſs, and then ſubtract. 


„ MubiPhcation. 


Add the Logs. of the two, or 12. 1.0791 
more Numbers to be multiplied ; 5 Þy. 25 9-391 
the Sum is the Log. of the Pro- 3. 20 047 

duct. So 12 multiplied by che. 
Decimal .25, the Product is z 

It may alſo be done where there are . Mn 
by ſubträcting the Arithmetick Complement of 
Log. of one of them out of the Log. of the other 
the Remainder is the Log. of the roduct. 

E Which Arithme- N 6 he 
. " tical Complement 'is - Numb. OH Eat: 5 
the Remainder of eve- 2. 0.30103 Tag. 


| : .6 of. Com 
rr 3 


except of the laſt fig- 80. r. 90309 hs 
. nificant Figure to the .or2 5 8.og69r Ar. Con! 
right Hand, whoſe. Nam © 


Remainder you muſt 100. 3.00000 "Tg: 


take to Ten. As in : 00000 i 
. theſe three Examples. N N . © 


34. Diviſion. 1 are 


Baubtract the Log. of the Diviſor out of the L. 
of the Dividend, (whether of the e 
two be greater or leſs) the Re- 12. 1.079! 
mainder is the Log. of the Quo- By.25 9.3915 
tient. So 12 divi ed by the De- JN. 1.681: 
3 cimal 253 the Quotient i is 48. N 


8 U 
It may alſo very conveniently be done, by adding 


g of the Dividend; the Sum is the Log. of the: 

tient, as followeth. | "FS > 

3. T he Rule of Three Direct: 

1. Add the Logarithms of the ſecond and third; 
the Sum ſubtra& the Log, of the firſt ; the 

mainder is the Log. of the fourth 

a. A better Way: Add the Ar. Compl. of the 

g. of the firſt to the Logarithms of the ſecond” 


third; the Sum is | 
Log. of the fourth, . Com pl. 25 2 


ample. If. 25 give 16. 
at Mel 1 | | ä 

' Anſwer, 768. „ 2 768. 2.88536 a 
But in the inverſe Rule: Add the Ar. Compl. 
he Log. of the third to the Logarithms of the 
t and ſecond ; the Sum is the Log. of the fourth. 
us are reſoly'd the Queſtions wrought on the 
ble Scale. © | . 
But for thoſe in this Book, where there is a du- 
ate Proportion, as in Timber Meaſure and Gaug- 
if the firſt and third Numbers be on the ſquare 
e, there are general or fixt Logarithms belong- 
to the firſt Numbers; to which if you add the 
g. of the ſecond, and the Log. of the third twice, 
Sum of all four is the Log. of the fourth. þ 
f the ſecond and fourth Numbers be on the » 
are Line; to the Ar. Compl. of the Log of the 
add the Log, of the third, and the Log. 
» —_— twice, half the Sum is the Log, of 
ourtn, CES 


4. The Square ' Root. 


alf the Log. of the Number given, is the full 
of the Square Root. 5 a 


Ar. Compl. of the Log. of the Diviſor to th ; 


— 


Pg 
4 1 
r 


1 a - 2 — 
r 
| 0 
— _ a 1 


. - - 
* „ 
* a S =» 
— — — he 
- * 2 * 
6 ' "_ —_ — «41, 
— a 
"a x 
r WR * - 
; 1 5 — >. * 2 * 2 * * 
—_— 5 1 by . C \ a 1 5 = 
n — 8 2 2 r 3 - _ 


„een 


— 


1 12 1 3 
5 Ifthe Number be a Decimal, | oy ee 
add ten to the Index, and then 9.6985 
 kalve it, as here. 1 „ 


5. The Cube Root, | 


The third Part of the Log. of the N bet gire 
is the full. Log, of the Cube Root. 

If the Number be a Decimal, % 5, Ul 29.39% 
add twenty to the Index, and 63. 9.799 
then divide by three, as here. 


6. To Find a mean Piper rien bermeen tuo 
Numbers. | | 


Add their Eogs. together: Half 1. um! is th 
: Iog. of the mean Proportional. 


hen one is a Decimal, if the 12. 1.0% 
Sum of the Indices be ten, (as 25 9.397 
here) or above; caſt away ten, 10447 
and then halve it; if it be not 1.732 O50 
. 1 
Aye: It; 


7 «40 find 70, or more mean an Proportional 
between two Numbers. 


This, in Caſe of a . Decimal, was ſomarbing; 4 
plex d, as you may ſee in Mt. Hingate's Artit 
— It is now, by the aforeſaid Cont 

vance of Mr. Tewnley, as eaſy, as it is uſeful, 

Subtract the Loa. of the leſs 
Number out of the Log. of the 12. 1.0% 
greater: The Remainder divide by . 25 9.39) 
a Number greater by one, than the "7 
Number of means * as here | 420 
by 4 for three means, 


"TY 


This Abele _ Meant. | 
the the leis Number;: 9.3994 
2 is the Log. of be 7 | 
ault Mean; to which adding 1 "FE 5.123 
again the aid 2 the 7 
dum is the Log. of the ſecond 755 8.23856 
Mean. And o forward for as 282 


many Means, as the © aw ä 
vis i firſt ordered for. 3 7 56 0.65 


8. To find the Ia of a Vulgar Fraftion. | 
Subtra& the Log. of the Denominator out of 
he pe Log: of the Numerator, the Remainder i iS the 
a Decimal equivalent to , 0.45714 
the > id ets Fraction. W 0.60206 © 
Th 75 9. $7506 


9. To fs 4 Ts of 4 Number with 4 1 
N 1 Frattion annex'd. ' 


Suppole 3 it to be 124 4 z change the Number into 
n impro PFrahiog. by multiplying the whole 
Number by the Denominator of the Fraction, and 
dding the N umerator £0 the Product, the Sum is 
by pen of the improper - 


9*¹ 


14 1.6 9026 
Then ſubtract the Log of — 0.60206 
Jenominator out of the 0 2 88142 
he Numerator, as — Lame} 1 
Remainder is the Log, of the ſaid Number, with a 
decimal, equal to the faid vulgar Fraction, annex d. 
I have, as an Appendix to this Fart, adjoined 
he uſual Decimal Tables, and compriſed them 
to five: Yet the Uſe of them is as eaſy, as if 
he 7 were all fingle; | 4 
The Integers, or Wholes, are ſet on the Top. ; 
nfl the Parts follow in order, with their Decimals 
mexec E766 


205 


5 I 
ee. Mo... at. FY a 5 


. f | 


* 7 - 
L 4 


e 
TABLE I” 


able of Engliſh Coin, a Pound 12 71 
ling, alſo Troy Weight, an Ounce 3 


Integer. 


— 


8 8 © F K | The, Refidue of 
S =o, 2 8 — the Table. 
886 (5 E 3 

= 1. I] IS o | 

. 2 1331 £ J 

19.9% 3 . . : 

18 |.9 2 |: 231 Pa = | I 

FS 1. 14 

6. 11 |-0 _ 

S T5] | '3 OY” 5 [-0208333]ic 
7 5 21 3 5187216 
„ 2.018775 [ 
4 hor 6 - 0177083 b 
51 | 3 1.4.40? | 
SI 1.2 33" 4814785 
59 Led | 2 2145833 7 
$- 9 18 I. {-0135416 
54 6 3 |-O12F- 6 
5 2 [.035416487 3 |-0114583]| 
I-25] | 1 | | - pep j 
2 8 |-03 16. 4 * 3-4 298272 

1 22270 2.002333 
— 15 3 007291 
" | 2 . 00625 3 
- 11 50052083 
; | I 14-0041 5 
4 3 4003125 
l | 2 |.o020833| 1 
6 |. al 1 tesa; 
; 2 1ooog208! 5 
2 $ | 8 re 
I 1 


1A 311 


E 
TABLE IE 


ARNE: gue Weight, One hundred at 
1121. „ 


1 
| 75 8 | * 
5 = £0 | The Reſidue of * 5 
|-Decimals. oe 


| 2410714 | Tances) Decimals. f 
IF :} .cobxrorh ; 
0078126 | 
.oo72545| 
.oc66964 |. 


22232142 
2142877 | 
2073571 
8 ; 
x 27855 ih 
I 
2696420 . 
68714, |: 
e 
„„ 3 EP Std! Wh 
13392805 - 
147 
11607144 


| -0625 #46 F 2 
531741 | {WE he 
0446428 
0377143 
0 
0178771 
1 — 


* 11 


"AGE 
TABLE II. 
1d, nge, 


1 


* 
* 
” 


. 


= B'43 = 4 1.99 Jo Bo re as 


2 


To Þ _ , . vs | | T . „ by . | 
= war owwoo 88A 
P MIS: 2 Haas 1 thc | 


' 3 [029297 
2 4 0019531 | 
8 769] | 


—— 


TABL 


1171 


"TABLE IV. FAT 


Liquid Meaſure, | [Dozens, or Groſs | 
2 
| 


: 
Z = 2 
= "I ' , x 
TCO Eos 
. * 
— — w- * 0 ' 


one Gallon. 5 Time, one Tear. 
Dry Meaſure, one 8 Long Meaſ. 1 Foot 


Quarter. Pence, one Shilling 


— 
K ; * 


pints. Decimals Buſbel NMonchs Peel mals 
1 7 It F. 9166667 
6 | 275 6 10 [-8333333 
„ 2 Bog 
4-4 4 8 6666667 
1 377 | 3 7 55832333 
135 25 2 6: J 5 
EA. F 4166667 
Quar- Decimals Pecs. 3 275 
13 WES 
2 "ia 0625 E 2 -0833333 
* 03125 1 3 
8 — 11 ts. 
Parts * 


a 5 r- 
Deci fl |———— 
Decimals nr 11 N 


„ 10 4444] - 
e 
. | I. og 
0078125 1 7 J. 4861111 
Decimals|Pints. || 6 J. 041666 
0390634 2 [[ 4 0272778 

I. 0019 11 x [| 3 [0208333 
c | 2 |.0138889 

58 | 


— 


1.0069444} _ 


$5 8 
| | by : Ye 
© _ | —.— „„ 252 —— ns cs jer 
Days belonging to the Table of Time. | '; 
3 CE ab: . Ve, 
[Pays | Decimals | | Days. |" Decimals | WF= 
| 30 | -ofargi7s | [if | -ogtoggg f 5 
 -0o794592 [4 0383562 
0767122 [13 | -0356164 | Y 
| «0739726, | 12- | .0323767 | inn 

4 | 0712329 [f 030137 c 

s 068493110 | 272972 

06774 2 0246577 
0630137 18 J 0219778 , 
„EE 0191781 | 
1 0575342 6 | ..0164383 Ic! 
«0547945 5 | -0136986 ff 1 
5 oh f |. 4 109589 ci 
18 | 0493154 ] 3. | .oo8z152 ene 
d | 3 | 297% (re 
FFF 
To bring Decimals into known Parts. who! 


PH ww 
5 1 the Number of Parts in one ba So 
and the Decimals together: From the Prodi 

cut off {ſo many Figures to the right Hand as are 
the Decimals (as you are directed in Multiplicati 
of Decimals.) The Reſidue to the left Hand ar: WM Tires 
Parts ſought ; and the Figures cut off are a B choſe 
mal of one of thoſe Parts, to be reduced the or tho 
Way into the next leſs Parts, if there be any, dt 
there be need. If nothing be left to the left u place: 
there is not one of thoſe Parts in that Decim 

Therefore account it cut off, and proceed to | N 

the next leſs Parts, as before. 0 
The making the foregoing Tables is by diri6 
the Numerator of the vulgar Fraction, — 
. | Do 


DOS 2 
reſents the Parts, by the Denominator; the Quo- 
zent is the Decimal. So 2 being the vulgar 
ration of eleven Shillings or eleven Penny Weights ; 
f you divide 11 by 20, the Quotient, .55 is the 
Decimal : So that half the Number of Shillings or 

Penny Weights is the Decimal. Alſo ,25 being 
be vulgar Fraction of 6 d. , or of 26 Farthings; 

} divide 26 by 960, the Quotient .0270830 

4 inthe Ftecimalt =: 142 55 +: 2A ; | 
Yet you ſhall not need Diviſion for every De- 
imal ; for ſome are found by halving the Integer 
r 1; and {© continually : 80 are found the Deci- 
mal of one half, one quarter, one half quarter, 
gc. Some are found by halving a Decimal! before 
found : So half the Decimal of a Shilling, is the 
Decimal of Six-pence ; half of that, the Decimal 
}f Three-pence;, e. Alſo one third Part of the 
Decimal of a Shilling, is the Decimal of Four- 
Wpence ; and the half of that, the Decimal of 'Two- 
ce, £9c.. and the double of it the Decimal of 
ight-pence. : Likewiſe-the Sum of two Decimals, 
is the Decimal of the Sum of the two Fractions, 
whoſe Decimals they are; and the Difference is 
the Decimal of their Difference, - Sh, 
Some of theſe are of one Place;and ſome of more: 

Few Tables have them to above ſeven ; and moſt 
ordinary Queſtions may be refolved to a ſufficient 
BxaQneſs, if you uſe but four; remembering-the 
Direction above given, vis.” If the firſt Figure of 
thoſe left out exceed 5, ta add a Unit to the laſt 


* 3 


of thoſe you retain. | 

I the Anſwer of a Queſtion be in Money, three 
Places of Decimals give it to near a Farthing, as is 
ſhewn after Part 4. Prop. 5. C 
Now for the Uſe of them in a Queſtion or two. 
2. At 55. 34. Z the Ounce; what coſt 7 Ounces, 
3 Penny Weight, and 19 Grains ? > +. 
8 A Having 


Having added the Decimals of the Parts, the 


Queſtion will Rand thus: 


” 0, "'£ „ ot. 5 tiply 
I : 0.2645833 : 7. 1893833: 1.9024 ime 


The Product or Anſwer is 1 J. 9022, c. Which 
is 1 J. 18 5. od. 2 f. near. 5 
. If you leave out the three laſt Figures in each 
Decimal, with the Condition above-mentioned, the Nabu 
Numbers are . 


| 7 wo | 


e One 
1: ©0;2646 :: 7.1896, 


And the Anſwer is 11. 9023, £5c. differing from 
the other inconſtatrably. - {7 5: 

- 2. To compute ſimple Intereſt for any Sum, 
Rate, and Time. - Having put the Parts, if there 
be any, into their Decimals ; multiply the Princi- 
pal and the Rate; from the Product cut off the 
due Decimal, if any, and two Places more for the 
Diviſion by 100: This Product ſo ordered is the 
Intereſt due for one Lear; which if you multiph 
by the Time, (be it more or leſs than a Year) the i 
Product (the due Decimal cut off) is the Intereſt Mine 1 
for that Time. TE | 


Examp. 1. What is the ſimple Intereſt of 13: 
7$, 64. for 2y. 378. 224. at 6. in the Hundred? 
The Decimal of 75.64. is.375 ; which being 
annexed to the whole Pounds, the Principal will be 
1320. 375; which multiply'd by 6, and the Produd 
ordered as directed, it will be 5.9425, or 7 J. 185. 
10 4. L J. near, for the Intereſt for one Year. But 
that being not the Sum ſought, multiply the faid 
7.9425 and the Time, ws. 2 , 3103, the Pro 
duct 18.2493 is the Intereſt ſought, vis. 187. 65. 

Sh 95 Ex. . 


-4 4 * 5 g 
f 2 : 1 
= 4 J s \ ; 


wo Months and ten Days at the ſame Rate? Mul- 


ime, the Product 1 7 5416, or IJ. 10 5. 18 4. 13 
de Intereſt bat ft 


their Logs. are ſo eaſily found; as is already 


ited Place, any Queſtion, whoſe Numbers (whes 
her whole, mixt, or Decimals). exceed not fix 
laces, may be ſpeedily reſolved : Mr. Town- 


* — — of different Rules. As in the two laſt 
g To the Arith. Compl. Erample 1. 
„tte Log of 100, uE. 100. Ar. Cum. 8. 

{4 2200000 add the Log. 1 — 373 N 
N f- the Princi I and -of CEL HED | 0.7791 512 


de Nate; S m is LE | ” 
e Leg of the inte. 4278 
t for one Year. To 2.3103 8.34 6693 


le . . Iin | | | 
he Log, of the Tims, eee. 
pg. of the Intereſt for 100. A. Com. 8. — + 
Or without ſeeking . © -77S1512 
te lntereſt for one Lear? 4141 9.28892 
fo the ſaid Ar. Compl. + 1.5416 0.189826 
=. me Logs: © a > 

'rincipal, Rate, and Time, the Sum ſhall be the 


dl. ERS. > GD. Ara. Un x =» 0 


ample. V = 
{Compound Intereſt for any Principal, Rate, 
oF 1 


* 0 Pad 


Ex; Py What 10 the Intereſt of the ſaid gum ſor N 
tiply the ſaid 7.9425 by . 1941 the Decimal of. the 


But the great Convenience. of Decimals 19, 


| Wen in this ſecond Section. 80 that by the 
Tabule Logarithmice mentioned in the afore- 


7s Indices of the Decimals freeing us from 


phich Log, if you add 18.3495 1.2636254 


Ing chis Propoſition the Excellency of thoſe Num. 
bers appear; ſuch Queſtions being reſolved b) 
them with great Eaſe and Speed ; but by natural 
Ari Gentil not without eonfiderable Time and 
Trouble. . ＋＋ÿ i 
Deduct the Log. of 100 from the Log. of 100 
and the Rate added together, as 105, Tos, &. 
The Difference multiply by the Time: From the 
Product cut off the Decimal, if there be any: The 
Remainder add to the Logarithm of the Principal; 
the Sum is the Logarithm of the Principal and 

| Intereſt required. h 


nr Tp - Example, 

Let the Principal, Rate, and Time be as in the 
former of the two | SILVER 2 
laſt Queſtions, Pur- 7he Difference 2530 
. dung the ww as The Time * - 24310} 
you ſee in the Mar. he Product 5846398974 
in; the Sum of 132.3) 212180 
the principal and sen 
compound Intereſt 14 21802600 

%%%%Cͤͤ - | TIT nee" 
Ik ſeems by this, thatythe Intereſt of 1007. at 
61. per Cent. by the Yeat, is not*:fully amounted 


LY 


to 2/. in fix Months; for if you multiply the! 
aforeſaid Difference by 5, the Decimal of fi 
Months; and, having cut off one Place, add the 
Refidue to the Log. of 100, the Sum will be 
2.0126529 ; Which. is the Log. of 102.956, that! 
$02 5: 195. 1 451 5 », : | 

I will add two or three Examples more, which, 

I hope, will be ſufficient. = 


1. What is the Value of 28 Oni fix Penny 
Weights and 15 Grains of Gold, at 3/. 35. - 
1 2 : E 


* 


[ 2 3 1 | 
he e Ounce Annexing the Decimals to the Tnte- 
, the Nn ſtand 3 : | | 


CH on. Go 
13.72 z : 89.952. 


| 
J 
| 
d 


n 1. 9540094 
4 1 
That is that the Ounce ? 


oft. . ou. |. 
ge Numbers are 4.475 : I4.51875 :: I : 3.2444 


1 F. 4-475 Ar. Comp. 9.349200 
it, 3 « Oh + 10. 2. „ 14.51825 1. 1619291 


3.2444 55117361 


z. At 68. 3 4. 1 Ounce; how much Silver 
paſtas, © 36 64. buy ?- 


| 2 SE: „ 1 
Num 0.3125 : I 74 5.1757 16.56 


an, 2 87, enen 
it, 16. 11. 05 near. 1 175 8.21391 


16. 56 : 1.21906 


have taken but fix Figures in this laſt Example. 
had uſed no more in the other, the Difference 
id have been little or inconſiderable; as you 

ö > if you pleaſe 1 give chat mal 
du 


Theſe 
* 


6: -- f | 3.175 ; 0.501 7437 
acit, 89 . 19 0. 2 2833125 1.422677 


2. 1 45 9 . 12 of Gold coſt 14. 10. 93 


* 
S + it. tal 1 
” 
HS *. 


SY ä — oo lee ere” — 
. 


* PW ; V 9 : 
7 , 4 PAY 2 2 15 9 7 as 5 27 ” F 
” g f ** * 9 * — 
4 * \ 
* 
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+ 1 0 
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* * * os | » 


Theſe thus premiſed, I ſhall core next to the 
Deſcription and Uſes of the Rule in ſeveral Mex. 
ſures ; wherein I ſhall uſe thefe vulgar Fraction, 
vis + ene Quarter, & one Half, 4 three Quarter, 

The Decimals belonging to theſe, as they are in- 
mediate Parts of the whole, are . 25 for a Quarter, 
.5 for an half, and . ); tor three Quarters, 


But if they be Parts of Parts, other Decimak 
belong to them, as you ſee in the Tables, 


} + 
MI? 
s A i 
— 
Pe 
— 
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| 
| 
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. 93 iA * , x q 4 
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PART H. 


— 


- 


The Deſcription of the Rule. 


HIS Rule is different from that 
deſcribed by Mr. Cœggeſball, and 
which was all along made uſe of in 
the former Editions, but now is 


be Rule in working Proportions, whereas this 

akes uſe but of one 3 which is not only'a great 

\dvantage in the Performance of the Operations, 

ut alſo reſeryes the = Side for the Lines m—_ ; 
| | uſe 


uſe of in Scamozzi's Architecture, for the ready 
8 the Lengths and Angles of Rafters, gc. 
Of which more in its proper Place. 

Therefore in Fig. I. to give a Deſcription of 
that Side of the Rule, which gives a Solution to 
all Mr. Ceggeſpall's Propoſitions, there is a Piece 
made to ſlide in and out, having on each Edge 
| thereof a Line of Numbers in two Lengths, vis. 
from I at the Beginning to t in the Middle, which 
is eſteemed one Length; and from 1 in the Mid- 
dle to 10 at the End, the other, 
There are alſo adjoining to this Piece two Lines, 
on one Side, a Line of Numbers in all Reſpects 
like thoſe juſt deſcribed-; and on the other, a Line 
figured 43 5s 6, 7, 8, 9, IO, 20, 30, 40, called 
the Square Line, and when the Meaſure of round 
Timber is concerned, the Girt Line. 5 
The Lines of Numbers on the ſliding Piece, and 
that adjoining thereto, are divided between 1 and 
2 into 10 Parts, and each Tenth into 5 Parts; be- 
E- tween2 and 3 into 10 Parts, and each Tenth into 
2 Parts; from 3 to 4, and from 4 to 5 it's the 
| ſame; from 5 to 6 into 10 Parts only; and ſo on 
to 1 in the Middle. The ſecond Length or Ra- 
dius is divided exactly like the firſt. 1 
_ * . The Girt Line from 4 to 10 has each Tenth di- 
vided into 2 Parts, and from 10 to 30 each Whole 
into 4 Parts; alſo the Diviſions 3), 38, and 39, 
with their Halfs and Quarters, are put on before 
at the Beginning of this Line, and cut, as in 
heir proper Places, towards 30 at the other End 
of the Line; from whenee the Diviſions ate car. 
ried on to 45, each Diviſion between 40 and 4j 
being divided into two Parts. | 

; There is on the ſame Side of the Rale but up- 
on the other Leg, a Table, whereby you mij 
know, by Inſpection, what a Load o Tini | 


F 


* 
- — 


„ 
will amount to at any Price between 64. and 25. 
per Foot, reckoning 50 Feet to the Load. 


Example I. 


At 9 4. per Foot, a Load of Timber will come 
to 11. 175, 64. . e | 


Example 2. 


At 104. + fer Foot, a Load will amount to- 
20, 25. 8 4. 4. 5 85 
When the Rule is opened, ſo as to become one 
right Line, you will find that the Back or outer 
Edge thereof is decimally divided ; that is, ezch 
Foot is divided into 10 equal Parts, and each Part 
into 10 more, by which means the Rule is divided 
into 200 equal Parts; and with this Line I mean 
Dimenſions ſhould be taken, when I ſpeak of Foot 
Maiſine: Et | op 
Next to this outer Edge, on the other Side of 
the Rule, where Scamoz21's Lines are, is a Line 
of Inches decimally divided, and conſequently 
each Inch is divided into 10 equal Parts, which is 


li- for Gauging. Ee by E. 

le | Note, on the Back-fide of the ſliding Piece is 2 
„ WS Foot Rule, whoſe Inches are divided into Halves, 
re Quarters, and half Quarters. — 5 N 
in That Line of Numbers upon the ſliding Rule, 


with that Line of Numbers which is next to it 
— =, fixed one, is in this Book called the double- 
| e. , | 1 


D:. SECTION 


ä 
s ECTION I. 


* Of rhe Line of Numbers, commonly called 
"OY Gunter's Line. 


The proper Numeration of this Line I account, 
1 at the Beginning; and ſo by 10 in the Middle, 
to 100 at the End. | 5 
But for the better underſtanding this Line, ſee 
here the Degrees of Number from Unit on either 
Side, as they ſtand on the Line; that is, increaſing 
from left Hand to right. ys 


Thouſ. pts. Hund. pts. Ten. pts. Unit. Ten. pts. Hund. Thou. 
O01 001 " „1 1. 10. 100. 1000. 


Where you ſee, how they increaſe on one Side 
from Unit, and on the other Side decreaſe from 
the ſame. in a tenfold Proportion. So that if you 
. © ſet any one of them at the Beginning, the two 
next following ſhall be, one the Middle, the 
bother the End. As if you call 1 at the Beginning 
one tenth, the Middle ſhall be 1, and the End 10. 
If you call one at the Beginning 10, the Middle 
ſhall be 100, and the End 1vov. But if it be not 
otherwiſe limited, account it, as I ſaid before, 1, 
10, 100. ; TE: BT rg Y 
On that Line of Numbers which is on the ma 
moveable Rule, at theſe Numbers following may | 
be Pricks, for the more ready finding them; they for 
being ri Numbers or Centers, as they commonly the 
call them. days, 1 
At 9 for Yard Meaſure, of ; 
At 12 four Points thus . . for Plank or Board, 
and Glaſs. . 77 
At 144 alſo for Glaſs, _ 
At 160 for Land Meaſure, 


At 


| Point, marked A; Theſe are put on by the Works | 


he 


— 29) 7) | 
At 272, 25, or 272 for Rod Meaſure of Brick- 
work at 1 Brick thick; for the Decimal . 25 

equal 4 may be omitted without conſiderable 
Error. | 833 | 
At 204 for two Bricks thick, and other Points 
or Cuts for other Thicknefles, if deſired. The 

finding whereof is ſſlewed after. SEO ET 
At 282 for Ale Gallon Meaſure in ſquare and >. 
oblong Veſſels. And other may be ſupplied, as 
any hathroccafion for them. | - 


SS C21 
3 rhe Square er Girt Line. 


THIS is no more but one whole Length of the 

Line of Numbers, but at a double Radius, it 
being exactly equal to the Lines of Numbers on: 
this Rule, which are in two Lengths. | 


quires, you muſt account 10; 20, 30, to be 1, 2, 
9 as allo 4, 5, 6, 75. c. to be 40, 50, 60, 70, 
At 12 on this Line let there be four Pricks, as 
at 12 on the Line of Numbers: At 17.15, the 
Wine Point, marked W. At 18.95; the Ale 


man. Z | | 
At 10.635 may be a Point like the Gauge Points, 
for finding the true Content of a round Solid by 
the Girt. | | 2 
At 13.54 ſueh another, for finding the Content 


of a Cylinder by the Diameter. 

At 41.57 another, to ſhew how many Inches in 
Length make a Foot Solid at any Girt or Square 
not exceeding 40 Inches. 536 


; Theſe © 


— 


In the Numeration of it, when. occaſiõn re- 


of Numbers mark this Point. 


18 . [30] 
ene Theſe may be put on thus: - | 

Por the firſt : Set 12 on the ſquare Line to 14 

on the Line of Numbers ; — 11 on the Line 


The ſecond: Set 12 on the ſquare Line to 11 on 


the Line of Numbers; againſt 14 on the Line of 
„ «| umbers mark this Point. a 8 


The tbird - Set 12 on the ſquare Line to 1 at 
the Beginning of the Line of Numbers; againſt 
ma #66 #8 Line of Numbers mark this Point. 

Theſe, or any other mentioned hereafter, cut 
with a ſharp-pointed Penknife in two Places, as 
the Gauge Points, and ſtrike in with your _— 
ſome Sallow Coal fine ground with Linſeed Oil 
and then wipe the Rule clean. 

Both theſe Lines are put on from the Loga- 
rithms, | IE a 


SECT, Hl. 
The general Uſe cf double Soales. | 
TT is chiefly for the working the Rule of Three 


or having three Numbers given, to find a 
fourth Proportional, it including Multiplication 


* 


and Diviſion ; for there. is no other Difference, 


= that in theſe two an Unit is one of the 
three. „ 5 | 
| To find this fourth: Set the firſt Number on 
the ſliding Rule to the ſecond on the Line of 
Numbers on the fixed Rule; againſt the third 
Number on the firſt of theſe Rules, is the fourth 
on the ſecond Rule. 5 
Example. If 2 give 3, what ſhall 6 give? Set 
2 On the firſt to 3 on the ſecond ; againſt 6 on the 
firſt is 9 on the ſecond. BEET : 
| Wherefore when J ſay, ſet 2 to 3, againſt 6s 
9, I mean as in the aboye-ſet Example, hy 


* 


wn 


r 
name not the firſt or ſecond Rule, yet you may 
note that the moveable Rule is for the moſt Part 
the firſt. 5 „ : 
So in Multiplication, x being the firſt Number, 
ſet one to either of the two Numbers to be mul- - 
tiplied, (beſt to the neareſt) againſt the ' other is 
In Divifion, the Diviſor being the firſt Number, 
{et it either to one, or to the Dividend, againſt the 
other is the Quotient, Examples of both you will 
meet with after. Ro | 
By this the Arithmetick of the Rufe is eafily 


./ underſtood, the firſt Numbers being Diviſors; 


only where the ſquare Line is uſed, the Numbers 
on the ſquare Line muſt be ſquared or multiplied 
by themſelves, and their. Squares uſed in every 


reſpe& as if. they were the Numbers themſelves, E 


as you will after ſee, 
r. W. 


To ſet the ſquare Line to bis Squares, and thereby 
to ſquare a Number not exceeding 100, and to 
find the ſquare Root of @ Number not exceeding 
10 %. = * | ee 


I, SET 10 on the ſquare Line to 1 at the Begin- 
D ning of the Line of Numbers, both which, 
if you account I, you have on the Line of Num- 
bers the Squares from 1 to 20. Alſo at this ſet - 
as is moſt convenient to take the Squares from 160 
to 2000, vig. by accounting 10 on the ſquare Line 

10, and I at the Beginning 100, | 
2. Set 10 on the ſquare Line to one in the Mid- 


dle, accounting 10 on the ſquare Line 10, and x 


in the Middle 100, you have the Squares on the 
Line of Numbers from 16 to 1000; and of this 


you will have moſt Uſe, | | | 


. 1 8 

| 3. Set 10 on the ſquare Line to 10 at the End, 

| accounting 10 on the _— Line 100, and 10 at 
the End 10, 00; ſo have you on the Line of 
Numbers the Squares from 1400 to 20, ooo; and 
againſt all the Squares, at every Set, his own 
Root upon the Square or Girt Line. 

Example, I would know what is the ſquare 

Root of 380 ' - kT = 


; Set 10 on the ſquare Line to 1 in the Middle, \ 
(according to the ſecond Direction) againſt 380 on 
the Line of Numbers is 19.5 near. | 
8 E O. . V. : 
A Direfion concerning the Shortneſs of the Lines 0 
9 on the Rule. 7 


1. I N working theſe Proportions on the double 
| Scale, if you uſe half of either the ſecond or 
third Number inftead of the whole, you will have 
half the Content; if you uſe the Half of both, you 
have only a Quarter of the Content. Note, The 
firſt Number muſt always remain whole. : 


_- . 55 
2. On the ſquare Line: If you uſe half that 

Number that is on the Line of Numbers, com- 
monly the ſecond. [= ordinarily Lengths or 

De the) you have half the Content. | 

If halt of that on the ſquare Line, commonly 

the third, (being ordinarily. Sides of Squares, or 

Diameters) you have a Quarter of the Content ; if 

you halve them both, you have only one. Eighth of 

the Content. 5 


= 


3. In finding a mean Proportional; half the 
Extremes give half the Means; and a Quarter 
givxes a Quarter. Theſe. may be more exactly de- 
| fincd, and multiplied accordingly. . 1 
25 | is 


| A 
ES - 


= 0331 


"is DireAton alſo may be uſeful to you in 
| the ſquare Line, when at any Time 
the ich ranked ſtandeth beyond the Line of 
Numbers; and removing the to the ſecond in 
the other Length, ſets it farther off, For then, 


> WW 7. If the firſt be a fix'd Number on the ſquare 
| Line, as 12, and the Gauge Points, c. ſet it to 
half the ſecond, and double the Content. 


2. If the firſt and ſecond be fix' d, as in fndin 
the ſuperficial Content by the Diameter, uſe hal 
the third Number being on the ſquare Line, and 
quadruple (or multiply by 4) the Content. 


Theſe Products are the 4th Numbers ſought. 
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PART III. 


. 
| To meaſure round Timber rhe common Way. 
5 Ealure the Length in Feet and half 


bay, where girt the Tree with a ſmall 
Cord or Chalk Line, double this Line 
twice very even. This fourth Part of the Circuit, 
(which in this Treatiſe I call the Girt) meaſure in 


Feet, and (if the Cuſtom or Agreement 
be ſo) in Quarters; ther back again half 


hes, 


OA, > 


5ST u 530 Ho »v =» nos 


= . 2 "i 
Inches, halves and quarters of Inches.” And this. 
| obſerve, that the Lengths be given in Feet, the 
Girts and Sides of Squares in Inches. | 
) 8o have you three. Numbers given, vis. 12 al- 
\ ways the firſt, the Length always the ſecond, and 
the Girt or Side of the Square the third. | 
To come now to the Rule: Set-12 on the 
Girt Line to the Length on the Line of Numbers; 
againſt the Girt on the Girt Line is the Content 
on the Line of Numbers. And this is the general 
F : 
Now there being two Caſes, one when at the 
firſt Set the Girt is againſt ſome Part of the Line 
of Numbers, the other when it is not, ſo that 12 
muſt be removed, I will give you feveral Exam- 
ples of both, obſerving that the vulgar Fractions 
fore-mentioned, as alſo all Decimals, always fol- 
low the Number they belong to before the Name 


thereof, 
| C TL 
EXAMPLES. 


1, A Tree is 20 Foot long, and 15 Inches girt, 
ſet 12 to 20, againſt 15 is 311 Foot, or 31 Foot 
and a Quarter. =. | 

2. A Length is 8 Foot, the Girt is 35 4 Inches, 
ſet 12 to$2, againſt 35 3 is 75 Foot and almoſt 
an half, | nfs 
© 3. A Length is 15 Foot, the Girt 42 1 Inches, 
ſet 12 to 15, againſt 42 f is 188 Foot. 

4 A Rail is 15 Foot long, the Girt 3 Inches, 
ſet 12 to 15, againſt 3 is 9 Tenths of a Foot, at 
5. A Length is 91 Foot, the Girt 39 1 Inches, 
ſet 12 to 9 4, againſt 39 4 at the Beginning of the 
Girt Line is 104 Foot. | 1 bt 


þ > 1 
. The | 3 
3 ' 
11 
oy : 


6. The Length is 0.62 Foot, the Girt 35 Inches, 
ſet 12 to the Decimal .62 in the art Length, 
-, 3 3 5 3 Foot, which may ſerve for a ſhort 
Cut of a Tree. ; 
If this Length had been propounded 7 Inches, 
it muſt have been turned into Foot Meaſure thus: 

On the double Scale ſet 12 on the ſliding Rule, to 
100 on the Line of Numbers on the ed Rule, 
—— the Length in Inches is the Length in Foot 
eaſure, equal to 625 of a Foot; but if it lies 
before you, meaſure it by the Line of Foot Mea. 
ſure on the Rule. . 


CASE H. 


If at the firſt Set the Girt is beyond the Line of 
Numbers, remove 12 to the Length in the other 
Length thereof. Which Caſe may alſo happen in 
+ -Gauging, Oc. | | 
| Example r. The Length is 18 Foot, the Git 
31 Inches; ſet 12 to 18 in the firſt Length, againſt b 
It ta Noot EI | ] 
2. A Rail is 15 Foot long, the Girt 3 4 Inches; 
ſet 12 to 15 in the firſt Length, againſt 3 is; 
Foot, and a little more, i. 1.27 Fot. | 
3. A Wrong is 6 ; Foot long, and 4 + in Gitt; 
ſet 12 to 6 z in the ſecond Length, againſt 4 ; is 
above eight Tenths of a Foot, Theſe Examples 
may be fufficient. l 


2» — 


ar 


E, 


ar 


Note 1. 
w 


If you would find the Content of a great Piece 
of Timber immediately in Loads, at 40 Foot to, 
the Load, uſe half the Girt inſtead of the whole. 
Example. A Length is 15 Foot, the Girt 42 
Inches; ſet 12 to 15, againſt 21 + is 47, wh 
the 4 is 4 Loads, and the) is 28 Foot, 


pu 


527 5 


7 


1 
I 
8 


91 
If by this Way you meaſure. Timber, whoſe 
Girt "ew 40 — as alſo the Piece in Caſe 1. 
Ex: 5. which, wake the Ws Subdiviſions, and 
38 and 39 before 4 at inning, are 

1 l the general Rule. 20 5 4 N 5 

But if you would have the Content of theſe 
Pieces in Feet, multiply the Content found by 4, 
the Square of 2, by which you divided your Girt; 
ſo 47 multiplied by 4 is 188 Foot. Ps 


; Note 2. 


ot anten aon iid Dar. ten 
To what Length. Joever ; u. ſet 13, 1) will 
ſtand to the Double thereof 8 to Half da _ 
both a little over ; alſo 24 will ſtand to the Qua- 
druple thereof, and 6 to a Quarter. thereof exactly; 
and the ſame Proportion the Content bears to the 
Length at any of theſe Girts, vis. qt n) Inches. KW 
Gin Girt, the Content is double to the Length; at 
aint WW * + lnches Girt, che, Content is but half the ; 
Length, foe i noon 1 ing odonlsy 


4 
1% 


hes; CHAD 2a { 37 
i Ml 56 ei $6: : 

171777 FE . . yt ab 
irt; „ K you would find theſe Contents by natural 


h Arithmetick, ſeeing 12 and the Girt, vis; the 
ps ff 5 «nd third Numbers are od the (ue Line, 
Teording to a Hint given in Scr. 3. bf Part 3. 
multiply the Square of the Girt by the Length : 
2 2 the Product by 144. the quare o 5, | 
— — your conſtant Divi or, No Quotient is the 


> — — 0 — = 
Ss 2 4,46 x 1 « ” % . * 5 
— 5 * — : = 


80 in Ex. 1. Caſe 1. the Square of 15, vis, 22 5 
* 20, and the | — — divided 
. 


. 
- 
. 5 * . . 
» # + by ; 
- 
» 
* 
- * 4 4 | | 
# * 
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To „reg hdd the Log. of 20 1.30103 
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12 5 by about one Tenth; whereas the common 


add, that the common Meaſure is to the true as 


Contents againſt II is the e ie ae 
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. * 1 
Ny the Logs. obama Gor Za 7.84164 


and the of 7. 156 
the Girtitwice ; the = 20 7 x5 115 3 
The Log. of the Content. 13 13 7 1.49485 


2 Noch? to 7:7 ws” 111 97 
. Thus aua, ure "WR round 7 27 wars or gu Py 
rhe . 


* 


Ecauſe this; common Way of meaſuring round 
' Timber giverlinot a true Conteht, but always 
too little, (tho' it ſtill be generally uſed) 1 have 

iven you a Point, and — how ' you may put 


it on the Rule, which ſetting to the Length inſtead 


of 12, the Girt ſhell point you out a true Content, 

accounting it a: Cylinder, as as the fad common Way 

alſo doth. + of 03 din 

Let the Lengeh be 10 Foot; the Gin 

17 Inches; ſet the ſaid Point mark d at 10, 635 on 

_ ” uare or Girt Line (which you may call the 
oint) to 10; againſt. 15 you have 20 Foot 


— "—— but 1 5 Foot, and: a. little above an 


bY 1251 „42 
+: general Lo chm: anſvering this Point i 


7. 946 52, to be uſed as beſore. 
Thus far by the Length and Girt : wit ſhall only 


41 to-; ſo that if you ſet 11 on the double 
Scale to any Number of Feet or Loads meaſured 
the common Way, 14 ſhall. point to the true Con- 
tent of the ſame ; and if you ſet. 14 to any tr 


Way. 
aon 


394 


* * 


164 | PROP Ak 


59 i Heving the Tenge of a Cylinder in Feet, aud the 

e Dane iu Inches, 2 ies the Content i in Feet. 

485 Is? ie en 

8 8 ET. ths Point 18. 4 to the Length, agnibff che 
Diameter is the Content. Example. Let the 

Length be 10 Fopt, and. che Diameter 20 Inches, 


y ſet 13. 54 to 10, againſt 20 is 21. 82 Foot ; the ge- 
| neral Log. Is 7 73676, ta be uſed as — fy nut 

und 125 RO P. IV. | {ae 

vays 4 


have Having f Baxrb of Senor lid in Feet, an 
put * tbe Side o See i _ ro Nr rhe Con 
tead . tent in Feet. 3 3 Os 00. 


W. GET 12 to the 5 aint che Side — the 
5 uare is the Content. The Caſes are as in 
Gin round Timber; the Examples alſo. will ſerve, acr 
5 on „ eis! to by u Saen. n 


| the 1 2 | Fog”; UG Wd <4 1 14111 . 
Foot | DT . R 0 P. v. 1 CEO 
mon 8 to er 1 f 
e an To. f a mean Propartionel amen g. 

15 40438 20 Numbers... "ifs 
in 209 ne (A 30 396 21 1) 065 8 6/43 @ 0 


855 the greater of the two Numbers on wo 
only ſquare TH the! ſame; on the, Ling of Num: 
rt bay againſt the leſe on bh Line of Numbers 38 
0 the mean Pr r e on the ſquare Line, 

f Or ſet the leſs on the {quare Line to the fame 
on the Line of N umbers, againſt the greater on 
" Line of Numbers is the mean Proportional on 

the quae Line. One of theſe will not fail, Ex- 
amples follow in the next. 


'E 2 PR OP. 


PROP. VI. 
equal friared Solids. 


A Eafure the Length in Feet, the Breadth and 
2 Depth in Inches; then find a mean Propor- 
| tional between the Breadth and Depth; as is taught 
above}; and it will be the Side of a Square equal 
to the Baſe or End; which having found, mea - 
ſure the Piece as 1 Be we. W | 
Example 1. In Timber, whoſe Length let be 
10 Foot, the Breadth 21 Inches, the Depth 8 
Inches; ſet 21 to 24, againſt 85 on the Line of 
l 


Numbers is 12.36, or 13 a Quarter and half Quar- 


| ter near; or ſet 83 to 8g 2, againſt 27 on the Line 
[of Numbers is the ſaid 13.36 ; then ſetting 12 to 
Mi 10, againſt 13.26 is 12,4 Foot, | TS 
4 Example 2. In Stone, which let be 6.35 Fot 
1 long, 36 £ Inches broad; and 5.7 Inches deep; i | 
1 ſt 36_; to the ſame; againſt 5.) on the Line of 
1 Numbers is 14, and ſomething ſhogt of an half; 
Cj then ſet 12 to 6.35, againſt this Mean is 9.2 Foot 
1 near. ff ĩͤ ns 8, | 
14 This Mean, in Caſe of a, Fraction, ſhall give t 
W | you no Trouble; for if with a Pencil, Chalk, or WO I 
any thing that may be wiped out without Damage I t! 
W | to your Rule, (ler it not be Ink) you make a fine b 
Ulk en the fd uare Line at this Mean, znd then I k 
1 ſet 12 tothe Lengtk, this Mark, without defining | 
ti, Ml point var your Content. I 
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F. N D a mean roportional between the Baſe 
and half the mma or between the 
ler and half the Baſe, both meaſuredi 5 

Inches; this Mean is the Side of a Square . 

to the Triangle; then ſet 12 to the 

Feet, @gainſh.t is Side is the een 1 b 
If two Sides of a Triangle be the & 
4 ig we 8 if the-t a 
unequal, t e is. commonly the Baſęʒ 
from hence the neareſt e to che Err 
Angle. is the Ferpendicular., 4 ½ 1 I 1 0 231,98 
; cart 

4 Jo bis- P R 82. . d 11 72 
711 90 2 en 2 . 
P3 Slide coboſe Buſes aye Page Sizes aud 
of HM ods 25 ü. 1 01 21 1 204 5 


< #3 41400 821 Dt 197 5 211. 1. 771701 


'oot Tarer Baſes are regular Figures: Having 
ä the Length inBees and g Side in Inches, get 
zive che Perpendicular from the Center to a Side alſo in 
, or Inches. 3 ſo ſhall the rwportional between 


lage the e Perpendicular and Ralf half. - ny um of the Sides 
fine de the Side of a Square equal to the Baſe ; which 


hen I having fonnd, męaſure it as Muare Pi per 122 
ing Wl Eramngle, A Piece of Titer 1 "eight Sides is 
e . e Se, I2\,lnches, the Perpendi-. 


r 14.4 es, which 8 y call 4 23 ſet 


K 


„ "OS 


4 0 15 25 . AR 4h: inſt 48, half the 8 40 5 eb] Sides | 
| mbers, 1s ; 26. the ſquare 
55. * e ke @ Mark : then & 12 to 10, 


Quark N * 48 Foot, jan 54 E 15 hutle gre 


4 3 He | 
4 ex. . * 53 at) No „ 11; 11 2501 tt 


1 d 4 
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| 222 out a true e Content, 


| Thickne 8. rente had out of it. 


11 


| And thus much of theſe Ways of Timber Mea. 
ſure, which being the main Occafion of the Rule, 
and not depending on any ching which followeth, 


I have ſer in the firſt Place. 


"PROP, Ix. 
mean, 22 a of rhe Square 


"HIS * the Aw 3 | tions are 
 # wrought vn the double Scale, yet I have here 
adjoinea- "theny for their Affinity with Timber 


_ Meaſure, abd the proportional Numbers given in 
them are ready ent on the Rule, and give Con- 


1 ExaQtneſs ſufficient in any Concerns of 
im | 

As 7. to 9.9, Io the Girt. to the Side of the 
Square equal: Let the Girt be 15 Inches on the 
double Scale, ſet y. to 7.9, againſt 15 is 16.9 near: 
If you ſet 12 to the Length in Feet, this Side Thall 


« «Se 


£ os 


PROP. *. 


. 6 7 
na mon, 76 find * Gf the dne: : 
1! _ Within near. 0 

U 


A 10 16 the: Girt to the Side of the 
Square wit thin hear. Example. Set 10 to 9, 
againſt ny iv; 1. nay fo much will ſuch a Piece 


bor ſquare 
5 Which | WE befort 'A Piete be 
Raa, how r We Boatds or Planks, of any 


From hence "atfo you may fee, that the Girt, 
tho” leſs than the Side of the Squate equal, yet is 
3 Side of the 8 855 * 


Mes 


Lule, 


of which Opinion 1 
be, is Feen this Su 


: r RO f. XI. 
Haie the Diameror, to find the an. 
| Square within near. | 


(being Points 


PROP. 


fnd how many Tuches . 2e 
Solid, ar ary ire er Side of Square not exteed- 


8, and fo man 


"y find a 
pace of a Foot, more or leſs, 


t where 7 or more Arms have been 
Caſt it ib neteffary to = the Tree wee 


c 14757 * 
wird "which moſt Timber is hewn: before It can 
ſerve to any ſquare Uſes ; which may be one Rea | 
ſon of the Continuance of the faid commen Way; 
find alſo — Henry Taue $4 


A8.r wo wy,” or to excuſt a Cut cher i 
nvalent near) ſo the Di- 
Side of the Square within near. 
Ter che Binmeper be 19.1, oft. the Diameter 
6 Inches r LON to 3 
W 1 e 


XII. 


e Girt ot Side of the & qu 
are Line to y at the Beginnin 
of umbers, againſt 41.5) are the Inches Ng 
make a Foot. 

pr 6, for Examp le, to 1, 2 
Inches in 1 
11 Inches Girt or Side of Se, 
And now having done wich 
dinary Timber, ler me adverti 
hath not ſeen much meaſured, Har dmetimes he 
great Difference in the Girt of a Tree 


e 


aus Foot 


are on the 
of the Line 


yo 50 


1 Meafurs of Ge 
Reader that 


ra ak 


Ot we | 
nay thrice if there, be: Cauſe, otherwiſe, there will 
be Loſs to Buyer or Selle. 
- Alſo they ſay, the Buye bath Privilege to girt 
any where heawens the; Middle. and the Ground 
. if it be for his e fig. 


PROP. xu. 
| True Meeſref 6 Salis that rapereth frat 


Eaſure the Length in Feet; "note alſo the third 
Part, which you ma find by ſetting 3 on the 
double Scale to the Lengt — againſt 1 is the third 
Part. If the — 14 be. round, meaſure the Diame- 
De 10 0 14 the els Dia- 


1 Set 13. 54 to Fe 8 _ © Diame- 
ter in the Middle is a fourth Number. 


2. Set TEA 54 15 he third: 0 .of the Length, 


826 dect EG: Nuno added Toget! r make 
| the Content. N 


8 Fe Let che Lengeh he eg e 


Fare 18 et the er be 34, the leſs 
10, the Biberer ad, backe Difference 4 add. k 
ed to the leſs Thandie? 16, the Sum 20 18 the Di; k 


— — — 


4 
— — — — 
- ** 
* 7 
. 


ys 6 the M ' lo 1 * Xt) 25} 7 Oy 41 #4 ; 
Set 13.54 te 18, pgainlh 20 19, 39-27: 1.3947, h 
Set 13.54 to 6 e Ai, Vbich -524 V 
added to, 39.7, 2 N 9 ˙ 


Foot and a ve 3 Ken, P: 8 

| | 15 Re Thr 13.54 muſt. : ſex to 6 in the ſecond 
Length:1ae.in the ſecond Caſs of round Le 
eaſure the common Way. 

af HE, olid, be { Gannre, "uſe des of the 

Ares A beach End in exery if 8 25 15 


S 
$ 


will 


846 


meters, medfuring them in Inches, Ec. but let 12 
be your firſt Number. 

leit be any other regular. Figure, uſe the sides 
of the Squares equal to each Baſe (found as is be- 
fore ſhewn) as the other, taking alſo 12 for your 
firſt Number. 


p R 0 p. tv. 
The - Meaſure of a Shell or Finch of Timber. 


P a Piece be taken out of the Middle of a round 
Piece of Timber from End to End, there will be 
left two Pieces, which they call Shelks or Flitches-. 
To find à near Content of theſe after the chm- 
mon Way with little Trouble, meaſure the Length 
in Feet, the round Part, and the Thickneſt in the 
Middle (taken with a Pait of Caleters) in Inches.” 
Theſe two, with a third Part of the Thickneſs, 
add together, a fourth Part whereof account your 
975 and meaſure as round Timber the Common 


if on the double Scale you ſet 3 to 4, againſt 
the Thickneſs is itſelf; with a third Part added 
to it. 

Evantple. Let the Length be 4o Foot, the 
round Part 25.3 Inches, the Thickneſs 5.2 Inches, 
ſet 3 to 4, againſt 7. 2is 9.6, which added to-2 5.3, 
maketh 31.9, the fourth Part wWhereof is 8.) near. 

Or prick: the ſaid 9:6 on the flat Part in the 
Middle from one Side, and keeping the _ of 
your Line at the other, girt the whole round Pa 
ind to the ſaid Prick; double N Line twice, and ; 
nealure it in Inches for 

— aguinlt {7 ls 75 15 Foot anal. Wee 
Quarters. . 
Note, That this holds not fo well i in Sections cut 
far froh the Middle of the Piece; in others it gi - 
et 


% 


= Content. 


„ - * 
eth a Content ſomewhat leſs than the common 
Way, which may the better be born with, becauſe 
there is more Loſs in theſe than in other Pieces; 
and as they fall mort of the middle Pieces i in n Valus 
fo a leſs exact Meaſure may ſerve. 7 


: PROP. XV. 


Having the Diameter, to . Area or lien 
dual Content 125 Circle... 


"ET. 1 on the ſquare Line to . 7854, or to excuſe 
a Cut there, ſet 11 to 9. 5s re the Diameter 
is the ſuperſicial Content. 
Erample. Let the Diameter be 1.7 Foot, ſet 11 
| (0 9.5, againſt 1. 7 is 2.27 Foot near. p 
By the Logs. to the Log. of ES 
| the Diameter twice add this 25 : genre 
Log.” 9.89509, being the Log. 2 0.23045 
of the Decimal. 7854. the Sum 7874 9.89599 
is the Log. of the! ſuperficial al 2-27 1 9.35595 


R oo OD > food ob ws ao 


t 


Vote, That if the Diameter exceed not 3-57, 1 
in the Middle is bur 1 5 but if it exceeds 3 $7, 8 
in the Middle is 100, _ 

Here you may have occaſion to make uſe of the 
Dire&tion given in Seft. 5, Part 2. 

Hence it is as eaſy, having the adele! Con- 
tent, to find the Diameter or to caſt any Number 
into a Cirele, fo may the Gauge Points be put on, 
for they being the Diameters of Circles, whoſe 
Area's are equal to the Number of — Inches 
in the Gallon of Wine or Ale reſpectively, if you 
ſet N Rule as above, you will ſee the ine Point 


ſtand againſt 237, and the Ale 1 2 25 
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T4 E Figures of theſa Veſſels being ancertain, 
the Staves of ſome, being more circular from 
Head to Bung, and ſo more capacious than other, 
the late Gaugers diſtinguiſh them into four kinds 


* 
* 


the Sphzroi 


whoſe Staves are moſt arching, an 
this contains moſt; the Conick,. whoſe Staves from 


Head to Bung are ftrait, (if any ſuch can be made) 


and this contains leaſt /; the Parabola, whoſe Staves 
are arching, but nearer to the Sphæroid than to 
the Conick 3 the Conoid, whoſe Staves are arch- 
ing, but nearer to the Conick than to the Sphe- 
rod ; all theſe may have the ſame Dimenſions of 
11 and Diameters, yet differ conſiderably in 
the Contents 5 ; q 5 | 1 
Mr. Everard in his abfolute. Piece, Stereomerry 
made eaſy, printed i684, giveth a Diagram of all 
the Kinds, and Rules far each, both by Arithme- 
tick and the ſliding Rule, — as for the Conick, 
there being (as he faith) none { 
3 ny thereof-is uſeful. to. the diſtinguiſhing the 
Mr. H/ingate'itook no Notice of theſe ſeveral 
2 5: his general Way applied to this Rule is 
8 * * 7 = 45 f . 


Meaſure the Length of the Veſſel within, the 


Diameter at the Bung, and the Diameter at the 
Head in Inches and Tenths, ſubtract the Diameter 
of the Head out of that of the Bung, the Diffe- 
rence multiply by 7, and divide the Product by ro 
on the Rule eafily thus; on the double Scale ſet 
10 to the Difference, againſt ) is the Quotient, 
which is 5 Tenths of the Difference. | 


3 t 


uch made; yet the 


Theſe 


5 Content, as you ſee here for 


* 4 
Theſe added to the leſs Diameter, che Sum is 
an æquated Diameter. 
Then ſet the Gauge Point whether of Wine or 
Ale, to the Length, againſt the equated Diametet 
1s the Content in Gallons. 
Mr. Everard agreeth with Mr. Wingate upon fre 
7 Tenths near for ten Inches Difference of Niame- 
5 ters, and accounts them to the Sphæroid; in other 
Difierences of Diameters they differ more. 

His Numbers for 10 Inches Difference are ; for 
the Sphzroid 7. or, for the Parabola 6:39, for tlie 
| Conoid J. 6 . 

In other Differences a Rule differs ſomething 
5 from his Table, to which I refer you. + 

To find the Content of a Cask in all theſe Kinds; 
let the Length be 34.5, the Diameter at the Bung 
29.4, that at he Head 25.3, this deducted out 
of that at the Bung, the Remainder or — 
is 4. 1. 

Set 10-t0 4:1, againſt 7 is 2:85 for che id; 
againſt 6. 39 or 6.4 is 2.62 for RI] ; againk 

5.62 is 2.3 for the id. 
pI Theſe added ſoverally to 25.3, the dum i is 28.1) 
f for the Spheroid, 27.92 for the Parabola, 27.6 for 
the Conoid; for quated! Diameters, 
| Example. Set the Ale Point to 34.5, againd 
* is 76.2 5 Gallons for the firſt; againſt 27.9: 
9 Gallons for the ſecond; againſt 27.6 is 3. 
Gallons for the third ; fa is the Difference (upon 
account of their Shape) by theſe N umbers. 
By. Ke to this 
Log. 5.3 5 for Wine, to this Gen. Log. 7.53145 
| 728. dor Ale add the Log. 345 1: 53782 
of the Len gth, and the Log, e 8. 3 
the equated” Diameter twice, 28.731 44979 
the Sum is the Log. of the 93. 08 "796888 


| Wing. 


The 


* _ 
The Fractions are thus reduced to Pints; on 
mu che double Scale ſet 10 to 8, againſt the Decimal 

are the Pints anſwering, _ | 
e or The Sphæroid may be known by the round 
deter ſwelling of the Staves from one Head to another. 

lf you lay a ſtrait Rule on the Hoops of a Cask 

pon from the Head toward the Bung, and it toucheth, 
me-W or very near, the Hoop next the Head, and that 
ther next the Bung, you may account it a Conoid ; if 

the Rule librate upon the middle Hoops, like the 
for Beam of a Ballance, and yet the Staves not much 
the ſwelling, account it a Parabola. ETD | 
. Befides the Shape of theſe Veſſels, I have ob- 
hing ſerved two Things, not noted by any to my Know- 
| ledge, which may render the gauging them uncer- 
nds; WW tain ; one is, the joining.Staves of unequal Thick- _ 
zung neſs, not taking Care to ſmooth them within, 
out W which may cauſe an Error of ſome Tenths in tak- 
ence _ Bung Diameter. LI on 
: he other this; the Head Diameter uy be 
did; taken too great, tho taken without, by reaſon of 
ainkt the paring away, and ſmoothing the inward Side 

of the Cask at each End, in order to the putting 
6.13 in the Heads; fo that in reaſon it ſhould exceed 
5 for i the Diameter pointed out by the Staves, which is 
. the true Diameter: Both theſe I have ſeen in 
aint Casks that have been cut aſunder. 


4 6 f. XVI 
8 Ganging ana Inching Tuns. 
T HES E are of ſeveral Figures, but moſt are 
* ſquare or round. „ 


- The ſquare are either equal fided or unequal, 
ur right-angled, and may be conſidered as the 


* ö * The 
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The Content is ordinarily found firſt in Ale 
Gallons,” which are reduced to Beer Barrels, by di- 


containeth 4 Firkins 5 ſo 9 
Gallons of Ale make a Firkin ; the Dimenſions, 
vis, Lengths, Breadths, Depths, and Diameters, 


JN the double Scale ſet 282 (cut on theſe Rules) 
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near an half of Ale, which you 5 2+ 3. 4 35 
may add, as in the Margin, 6 . 3. 1 . 6 . 82 


- 
x 


\ 


L 30 J | 


The round are either cylindrical, vis; having 


the Diameters at Top and Bottom equal (if any 


ſuch can be * or conical, whoſe Diameters 
at the Top and om are unequal. Wo 

Alſo the Content may be required, either total, 
or only of ſome Liquor contained in them. 


viding the Number of Gallons by 36, or to Ale 
Barrels, by dividing the ſame = 32 ; alſo a Barrel 
allons of Beer, 8 
are taken in Inches. 
er 
Square Tuns. 


to either Length or Breadth, againſt the other 
is the Content in Gallons at 1 Inch deep, which 
being reduced to Firkins and Barrels, as it will 


bear, by a continual Addition, as we add Pounds, 


Shillings, and Pence, a Table may be made to any 
Number of Inches deep. 3 


Or if you ſet 1 on the ſaid Scale to any Depth Hi 


in Inches of this Content, againſt the other is the 


total Content ; or multiply them by the Pen. of 


N The Length is 84 In. B. F. G. Pts 
Inches, the Breadth 62 Inches, 1. 0. 2. 2 + 47 
ſet 282 to 62, againſt 84 in the 2. 1,0. 4. 94 
firſt Length is 18,47 Gallons, 3. 1. 2.7 5 
or 2 Firkins, 2 Gallons, and 4. 2. 1. 1.88 


„ „ 
741 


| this you you add the Log of the Depth, 


18 his own Share, or Part 


A R — 219 * 
, >. 4 
g S . 
"7: 5 


Let the 

agai inft 26 is 480 22, which is near a Quarter, 

e Logs. To this general Log. 7.54975 add 

on of the Length and-Breadth, the Sum is 

Log. of the Gn at 1 Inch deep ; and if to 
8 


um is the 


4233 
or if to the ſai . Ge. 7.54975 
N add. the Logs, of 4 1 1.92428 
N Rn, , and Depth, 62. 1.79239 
18 the Log. of the 18.47 1.26642 


whole Content, wi cat. No- 26. 7441497 
tice of the Content at 1 Inch 5 480. 1 68139 


__ | 5 
uſe it is like! | there will be Tenths of an 
Inch wet, on the double Scale ſet 10 to the Con- 
tent in Gallons at 1 Inch d inſt every Tenth 

of che id Gallons. 'Let 
the Tenths be 6, ſet 10 to 18,47, e 6 is 11 
Gallons, belonging to 6 Tenths. They put no 
Pints into the Table. 


8 E 0 . 
Cylindrical Tuns. 


Having the Diameter of a cylindrical run in 
Viches, to find the Content in Ale Gallons a1 
nch deep. 


II the Diameter exceed not 40 Inches, ſet the 
Ale Point to 1 in the Middle, a — the Diame- 


ter is the Content, x in the iddle being one 
Gallon. 


If the Diameter be above 40 ka ſet the ſaid 
Point to 1o at the End, a ainſt the Diameter is the 
Content, 1 in che Middle g 10 Gallons. 


52 = Whick 


be 26 . ſet 1 1584 = 


1 


Gallons, the Content at 1 Inch deep 
be 36 Inches, ſet the ſaid Point to 36, againſt 58 

38 337.3 Gallons ; or multiply the Depth and Con- 
tent at 1 Inch deep by the Rule or Pen. 


of the Content at 1 Inch deep. 


, : * 8 PP. as 
1 ; ' . Wy 
| | L ] | 
5 a 
| ; 2 
4 * 


Which Contents, being for 1 Inch deep, may be 


firſt reduced, and then added continually for a 


Table; or before it be reduced, multiplied by the 


Depth for a total Content. FEE. 
ſet the Ale Point to the Depth, againſt the 


Diameter is the total Content. 


Erample. Let the Diameter be 38 Inches, ſet 
the Ale Point to 10 at the End, againſt 58 is 9.3) 
; let the Depth 


„3 Gen. Log. | 7.44484 

By the Logs. To the gen. Log, g 1776545 

: for Ale, add the Log. of the Dia- Ws 1.76343 
meter twice, the Sum is the Log. 9.37 0.97170 


And if you uſe the Lo ny the- 36. ——.— 
Depth, as in the former jon, 337˙3 232 
you will have the whole Content. 


s E C T. III. 
Conical Tuns. 


I. F. O find the whole Content ; proceed as in 
the Meaſure of a Solid that tapereth ftrait, 

Prep. 13, only meaſure the Depth alſo in Inches, 

and inſtead of the Point at 13.54, uſe the Ale 

Point, as alſo the general Log. uſed in the Section 

next above, which belongeth to it. 

2. But in order to inching them; in ſmall ones 


and Keelers, they uſe only the Diameter in the 


Middle, and account them as Cylinders; but in the 
larger they take one in the Middle of every ten 
Inches, (beginning at the Bottom) as alſo 'in the 


© Middle. of the remaining Inches, except they be 
few, for then they account them to the Jail - 


an 


RS 


Ta I. 
and take the Diameter in the Middle; the Tens 
alſo they account as Cylinders. - 
3. Having found the Content anſwering the Dia 

meter next the Bottom, as is ſhewn S2&. 2. put it 
into Firkins and Barrels, as it will bear, and by 
a continual Addition (as in Sec. I.) make up the 
t Then add the Content anſwering the next Dia- 
7 meter ſo reduced, Inch by Inch to the laſt Sum, 
hand fo proceed till you have finiſhed. 
3 4. In a regular Tun; having the Diameters at 
„ Top and Bottom, and the perpendicular Depth, 
| you may find any intermediate Diameter thus. 
+ i Divide the Difference of Diameters by the Depth, 
the Quotient multiply by any Diſtance from the 
greater Diameter, and ſubtract the Product from 
dhe ſaid Diameter, the Remainder is the Diameter 
0 at that Diſtance; or multiply the Quotient by any 
0 Diſtance from the leſs Diameter, and add the Pro- 
duct to the ſaid Diameter, the Sum is the Diame- 
ter at that Diſtance. 

5. If the Tun be not exactly round, meaſure 
two Diameters where you obſerve the Inequality ; 
add them together, and take the half; let the ſaid 
two Diameters'be the longeſt and ſhorteſt, which 


will croſs one another near at right Angles, 


- 6. Becauſe moſt large Tuns are fixed, and that 
_ dr ipping, for the better Deſcent of the Liquor, the 
le ſquare ones for the moſt Part corner- wiſe, and the 


towns or Bottoms of the round ones commonly 
uneven and irregular, I adviſe =_ to fill up the 
ſaid Crowns or Bottoms, as alſo the Crowns of 


* by Meaſure, till they be wholly covered. 

the Which may be done by a Veſſel of known Quan- 
en 10, or you may gauge one or a Pail, or by a true 
he I Gallon, (for making which Directions are after 


given, which may alſo be otherwiſe ſerviceable) or 
in large Tuns beſt of all by both Veſſel or Pail and 
: -— 0-4 Gallon, - 


S Water, and from the aforeſaid Marks begin the 
# - Meaſure of your ſeveral 10 or 12 Inches, and to the 


2 * * — 
Fo > 
2 
1 x 
19 
19 
5 
114 
- 


2 f Gallon, uſing the Veſſel firſt, and when near co- 
vered, the Gallo. 


ing Place, (where the Water covers a whole Inc 


if it may be; if not, make it up by Meaſure) and 
nix it by a Mark, and note the wet Inches; mark 


of the Water, as alſo the Perpendicular, or neareſt 
Diſtance of the Top of the Staff from the Water, 


Inch by Inch; the Content will be exact enough, 


Inches. | 


ble, on the double Scale ſet the 


ef RB 
'S - . 1 J 
* * — q 
£ 1 cf 
\ a ; - 4 * 


7. When the Bottom is eovered, aſſign the aug: 


2 Au . 


alſo the Ends of the Diameters at the Superficies 


where the Diſtance is leaſt, and the Length of the 
Staff from the Water in the ſame Place; of all 
which having taken an exact Account, let out the 


2, iu © RI: by had 


Quantity before meaſured in, add your Contents 


if you take a 


Diameter in the Middle of every 1: 


8, Theſe ſeveral 10 or 12 Inches being under. 
ſtood to be of the perpendicular Depth, to avoid 
an Error, which in ſome Caſes may be conſidera- 
rpendicular Depth 
to the Length of the Staff, edited any Number of 
the ſaid Depth is the Number anſwering on the 
Staff, which is always greater thanthat of the Depth, 
9. The proportional Parts of any Content be- 
Jonging to any Diameter, found as before, are to 
be ſet down, every Part againſt its own Tenth, in 
a Column by themſelves, againſt the Contents of 
the whole Inches, to be uſed for the Parts, which 
for the moſt Part happen to be over and above the 
whot Inchets 8 | 
10. Reduce not the Decimals of a Gallon (the 
Addition of them being eaſy, and becauſe they 
make not their Table to Pints) except in the pro 
portional Gallons, „ 
11. The Diameters, whether long or ſhort, an 


meaſured by ſliding Rules, numbered in Inches 2 


SS. 5 AU 


they 


T4 ' -.- x 
o- Ml they are drawn out, (or in Gallons, which will 
fave you ſome Trouble) and are made to ſet toge- 
o- Ml ther (ſo as to be portable) to a great Length, _ 
4 What hath been ſaid of theſe Tuns, may be un- 
nd derſtood of Coppers, Coolers, or any other Veſſels 
rk Ml uſed for Wort, either round or ſquare, 
ies 12. In an oval Tun; find a mean Proportional 
eſt between the longe? and ſhorter Diameter, it is th 
ter, I Diameter of a Ci 


| rcle equal to the Oval, - _ 
the Ml . 13. As for a true Gallon ; to any Diameter in 
all Inches which you chuſe, find the Content in Inches, 
(as Prop. 1 5.) by which divide 231 or 282 for Wine 
or Ale reſpectively, the Quotient found to the hun- 
dredth Part of an Inch, is the Depth. Example, 
the Diameter is 6 Inches. 

The ſuperficial Content anſwering is 28.2 7, by 
which N 231, the Quotient is 8.17, the 
Depth of the Wine Gallon, by which again divid- 
ing 282, the Quotient 9.9) is the Depth af the 
Ale Gallon: '. © | 

If you would have it ſquare, divide the faid two 


lera- 
epth MW Numbers by the Square of the Side in Inches; let 
x of the Side be 5 Inches, by 25 divide 231, the Quo- 
the Ml tient 9.24 is the Depth of the Wine Gallon ;.and 
pth, in; by 25 divide 282, the Quotient 11.28 is the 
be- pth of the Ale Gallon. 
» i PLES | 
1, 1 PROP. XVIII. 
ts 0 OS 5 38 
* To gauge 4 Stand. 
e t E N ' ; 5 ; 
II may be accounted a cloſe conical Tun, and 

(the meaſured as a Solid that tapereth ſtrait, Prop. 13. 
they only (as in the conical Tun) meaſure the Depth 


alſo in Inches, and inſtead of the Point 13.54 uſe 
the Gauge Points, and the general Log. belonging 
to them ; as in this Example in Ale, 1 


Let che Depth be 33 Inches, a third Part there. 
| of is 1x ; let the greater Diameter be 30 Inches, the 
leſs 24 Inches, the Difference is 6, the half: Diffe- 


rence 3, which added to the leſs Diameter, the 10 
Sum 27 is the Diameter in the Middle. ber 
I. Set the Ale Point to 33, againſt 2) is 6) Ide 
Gallons. Rs CV 
2. Set the ſaid Point to 11, againſt 3 is . 2), or 
about a Quarter of a Gallon; ſo the Content of 
the Stand is 67,27 Gallonns Un 
Sbo little is the Difference between the exact Con- 
tent, and that found by the Diameter in the Middle. , 
PR O P. XIX. 1 
Zo enlarge or dininiſb @ Circle, Spuare, or other . 
| | ries, N n Rate given. BTr 
vent 


> | | 
HE Proportion (reſpecting the Rule) is, as one 
T Term 4 Rate lo che uare hs Dia- 
meter or Side given, ſo the other Term to the 
Square of the Diameter or Side required; there- 
fore the Root thereof is the Diameter or Side de- 
P » 
Alſo if you would enlarge, the leſs Term of the 
3 is firſt ; if you would diminiſh, the greater 
is firſt. 5 8 $7 
Example 1, If 1000 Men lodge in a Square 
whoſe Side is 60 Paces, how many Paces ſhall the 
_ * a Square be wherein 5000 Men may ſo 
odge 
| = the ſecond Number being on' the firſt or 
moveable Rule, it is moſt convenient to ſet 6 
on the ſquare Line to 1000 in the Middle of the 
Line of Numbers, againſt 5000 on the Line of 
Numbers is about 134, and ſo many Paces muſt 
| me Side be. 


Exanple 


Example 2. I would diminiſh a Circle, whofe © 
>. Diameter is 10 Foot, at the Rate of 8 te 5; ſet 
10 on the ſquare Line to 8 en the Line of Num- 
bers, againſt 5 on the Line of Numbers is 7,9 Foot, 


ode Diameter required  _ 


- 4 


, of | wg PR OP. XX. bs 


ei the mo of the Parts of a Ship, 
on- which make the Faſhion or Shape, together with 


dle. be Burthen thereof, to find the Dimenſions of 
the ſaid Parts for a Ship of any other Burthen, 
greater or leſs, retaining ihe Faſhion or Shape of 
the given Ship. 10 | WE. 


7 MT H18. Propotition I find in Mr, Norwood, but 
"1 | 8 with great Trouble. Since the In- 


* 


one vention of the Logarithms by the Lord Napier, 
513. et Name will never be forgotten) it is per- 
the ormed with t Eaſe, either by the Line of 


4 


Numbers, with a. Cube Line, being a Line of a 
triple Radius adjoined, or moſt exactly by the Logs. 
for want of the aforeſaid Cube Line, take this way 
by Compaſles on the Line of Numbers. . 
Divide the Space between the Burthen given 
and that required into three equal Parts, with this 
xtent, ſet one Foot of the Compaſſes on each of 
the given Dimenſions, vis. the Length of the Keel, 
| *. Ly the Midſhip Beam, and Depth of the 
old, £9c. - | 5 5 
And if the Burthen required be greater than that 
given, turn the other Foot forward to a greater 
he Number; if leſs, turn it backward to a leſs Num- 
of er, and they will be the reſpective Dimenſions re- 
if Juired in Feet and 'Tenths, EE 


F 


„ EXAMPLE. 


2: 6 £3 

S xAMY EE 

The Burthen given 8 Required 280 Tun 
* 


Length of the Keel 50. 5 
Len, of the Midſhip-beam 21. 29.6 
Depth of the Hold 9. 12.7 
Raking forw. of the Stem 13. pp 19. 
Raking back w. of the Stern 4. F. 6 


By the Logs, ſubtract the Log. of the leſs Bur: 
then from the of the greater, the Difference 
divide by 33 che Bbrkene or third Part add to or 
ſubtract from the Logs. of the ſeveral Dimenfions 
of. the given Ship, according as the Burthen re- 
quired is greater or leſs than the given; the Sum 
or Remainders ſhall be the Logs. of the Dimenk- 
ons for the Burthen required. 8 
This, holding true in the Dimenfions of Maſtt 
Yards, Cables, Anchors, c. muſt needs be 0 
great Uſe, being ſo eaſily wrought; eſpecially to 
the Shipwright, it freeing him from groſs Error; 
and by it he may be inſtructed to provide and or: 
der his Materials to the beſt Advantage, 


. 
1 * 8 * 
. 
, 
| ] | 
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* 
* 
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. 
— I * — 
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— 
To Grage a cal u which is not ful. 


Tun, 


— — 


Wl | A TA BLE for gauging of Wine Cas 
which are not full. 


0 14 2775 27 


9. i — 28 
21 830 2586 
3] 935[16[3056[29 
4103 3123 7 
115 17189/200482 
6 
7 
8 


1235] [3255]. 1453s 
132918[3321[311494 
1420 3387 


: . r 


IND the Content of the whole Cask, and 
the Depth of the Liquor therein, being the 
wet Part of the Bung Diameter, the Axis of the 
Veſſel being horizontal or level; as the Diameter 
4 at the Bung in Inches to the Depth of the Liquor, 
1 ſo 10,000, the Radius: of the Table, to the pro- 
| portional Part; find in the Table the ſaid Parts, or 
neareſt, and note the Gallons and Parts anſwering; 
then as 63, the Gallons in a Wine Hogſhead, to 
the Gallons noted, ſo the Content of the whole 
Cask to the Content of the Liquor in the Cask. 
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PART Iv. 


— 


* —— 


The Uſe of the double State Numbers i in ſome. 
et Meaſures 22 Acconmts. 5 


Directions. 


N the Rule of Three direct. If the 
= _—> ſecond Number be greater than the 
y We! firſt, the fourth ſhall be greater than 
E 3-5 che third ; and on the contrary. 

| But in the inverſe Rule, if the 


ſecond be greater ghan the firſt, the fourtn ſhall be 
leſs than tho third; and - the contrary, : 
2, If 


4 * X L 1 * ” 
— 
* * 4 E 2 * 8 « * 
4 s — 4 , ” % 82 5 * * j a «av - 6 «4 * Ane 
ay 4 ow , ; 8 
N 6 * =” | 9 * 6 
— ” * 4 . : «= a 


L 4 


2. If ſetting the firſt, to the ſec! 
reacheth beyond the Line, either remove the firſt 
to the ſecond in the other Length of the ſecond 
Line, or take the third Number in the other 
| Leogth of the firſt Line. 


3:.The ect and. third "Numbers are never 


taken both on the ſame Line. | 
4+ Obſerve well what Number goeth with the 
Queſtion; for in the direct Rule, that of the other 
two which agreeth with it in Name or Reſpe&, 
is wy firſt, which you may ſet to either of the 

other. 88 4 25 
1 if the Queſtion be: If 32 Bricks pave one 
ſquare Tard, how many Bricks will pave 1: 
Yards ? Here 12 is the third Number, and r the 
firſt; (both being of a Name) which ſet 12 or 32, 
'againſt the other is 384 Bricks; but for the moſt 
art the firſt Numbers are given, as you-will find 
ET, - AT IL IS IL YI. e (PM 

5. It isnot hard to know the Value of the fourth 
Number, for every Number on the Line increafing 
or decreafing in a tenfold” Proportion, the Nature 
of the Queſtion or the Thing meaſured will diſ- 
cover it; as in the Example above, the fourth 
Number may be 384, or 38.4, or 3.84; but it is 
evident that it cannot be either of the two latter, 

much leſs 3840 ſo is it in any other. 


Multiplication, 1 being the firſt Number. 
"Multiply the Side by itſelf; let the Side be 14 
Foot, ſet 1 to 14 (beſt in the firſt Length) again 
14 on the firſt is 196 Foot. This is alſo found on 


SeR, 2, 


the ſquare Line. 


I" 


d, the third 


» 6 & 7 


x to 16, againſt, 30 ? is 488 FO. 
5 "A Landed is 42 Foot, the Bread? 


u. 3. How many Men are in a Body, whete 
they ſtand 18 in Front, and 8 deep? Set 1 to 8, 
againſt 18 is 144. 3 1 


Sect. 3. T Triangle. 


Multiply the Baſe and Perpendicular, the one 
whole by half the other, which you will. In the 
Pike. End of an Houſe, the over-way is 18 Foot, 
the Diſtance From the Pike to the over-way (be- 
ing the Perpendicular) 16; ſet x to 8, againſt 18 
(as before) 18.144 Foot; or ſet 2 to either Per- 
pendicular or Baſe, againſt the other is the Con- 


* 
4 


tent, 


Sect. 4. The Trapezitlm. 7 ; 


It is an irregular four-fided Figure, hn irre- 
gular Plot (as of Land) before the Content can 
be found, is divided into theſe Trapezia and Tri- 


„ AR. | 33 
Fo find the Content, draw a. Line from one 
fner to his oppoſite one thro” the Trapezium, 

ſo as (if it may be) the two Perpendiculars falling 

om the other two Angles upon this dagendl 

Line (as they call it) may fall within the Trape- 

zum ; yet it one falls without, the Rule holds, but 


5 . 


enough, 


then. the {aid diagonal. Line muſt be produced far 


1 80 


[ 64 ] 
So have you two Triangles having one common 
Bale; multiply this Baſe by half the Sum of the 
Perpendiculars, the Product is the Content of the 
_ Trapezium ; or {et 2 to the Baſe, againſt the Sum 
of the Perpendiculars is the Content. 
There is a Trapezium nuch uſed by the beſt b 
Surveyors of Land, who, when they meaſure 11 
againſt a crooked Limit, be it Hedge, Ditch, or 
Rirer) carry their Chain ſtrait from Mark to I 
Mark, and taking Perpendiculars from; the Chain 
to the Bents, Nocke, or Windings of the Limit, MW *" 
| Heſcribe Trapezia's in their Plot, have each two ! © 
th 


parallel Sides, and two right Angles. 

The <ontent is found by multiplying half the 
Sum of the parallel Sides (being the Perpendicu- 
Jars) by the neareſt Diſtance between them, being 
the intercepted Part of the ſaid Chain Line; the th 
Product is the Content. I thi 
Sao is meaſured any Trapezium which hath two 
parallel Sides, tho“ the Angles be not right; but 
tien one Side muſt. be continued, if need be, for 
this Line of neareſt Diſtance muſt be perpendicu- 
lar to the parallel Sides. N | 
Thus may the Rhombus and Rhomboid be 
meaſured, and infinite others, neither æquilateral 
nor æquiangular. . | 


_ 


- 1 | Sect. 5. - Any regular Figure. 


| Whoſe Sides being equal, the Angles are alſo 
equal; multiply half the Sum of the Sides by the 
Perpendicular let fall from the Center to one of 
—.. „ | 

Example. A Table hath 6 Sides, each Side: 
Foot, the Perpendicular 1.73 Foot; ſet 1 to 1.73, 

againſt 6 is 10.4 Foot, | 


| Sed. 6 80 


** 


„ 
ect. 6. The Cite, and his Parts. 


x. The ſupetficial Content hereof is beſt found 
est by Prop. 15. Part 3. It is alſo found by multiply- 
ing half the Circumference by the Semi- diameter. 
FE 2, For the Semi-circle, multiply half the Arch 
Line by the Semi-diametet. | - 
in 3. The Sector, which is any Part contained be- 
ir. tween two Semi-diatneters atd the Arch Line, is 
Wl alſo meaſured the ſame Way,  - _. 
4. If a ſtraſt Line be draun theo” a Citcle, not 
he IN thro! the Centef, it divides the Circle into two 
Segments; the Mealute of the leſs is thus : Mea- 
ing ſure the Sector, whereof the Segment is a Fart, 
the chen ſabtraet the Content of the triangular Part, 
| the Remainder is the Content of the Segment; 
two ! bat in the greater Segment the Content of the 
but included Triangle muſt be added. . FE 


for fl 5. Having the Chord (4/2, the ſtrait Line 


icy. ©} above-mentioned) of a. Segment, and the Part of 
the Diameter intercepted between the Chord and 


5 


£ 
7 - 
— 
2 * 
Tins a 23 
* & 
2 217 


* 


* 


be the Arch, to find the whole Diameter. 5 - 
eral As the intercepted Part of the Diameter to half F 
the Chord, ſo the ſaid half Chord to the other 
Part of the Diameter; add them, and you have 
the whole. DR =, - 
6. The Diameter and Circurfiference are as 


alſo and 22; ſet ) to 22, againſt any Diameter is his 
the Circumference ; fet 22 to 7, 1 any Circum- 
e of ference is his Diameter ; or Having ſet 5 to 22, 

I ainſt the Circumferetice on the fecond is the Di- 
ide 2 meter on the firſt, | I» | 1 
1.73 ages} Gin i? | | TR ». FE. : | 

MER: 7. 20 rettce rhe dforeſaid Figures to Spuares. 
d. „. Some of them, as the Triangle, long Square, 


&;, are reduced, as is ſhewn in the Meaſure of 
„ G 3 Timber 


7 --; 
Timber of ſuch Baſes; the other, as alſo any 
irregular Figure, thus: Firſt find the ſuperficial 
Content, then fet the ſquare Line to his Squares, 
as is before taught, againſt the ſuperficial: Con- ll In 
tent on the Line of Numbers is the Side of the Fe 
V | „ 


Diviſimn, 2wberein the Diviſor is the firſt Number. 


Qu. 1. JF 32 Bricks pave one ſquare Yard, how 
J many Yards will 500 Bricks pave ? Set 
32 to 500, or to 1, againſt the other is 15.6 
Yards, ES LE 
Wn. 2, If 25 Trees coſt 21/, what doth 1 Tree 
' coſt? Set 25 to 21, being neareſt, againſt}. 1 is 
0.84 J. whereof the 8 is 16 Shillings, and the 4 is 
94. 2, as you will after ſte, "ag 
Qu. 3. The Content of a Rectangle or long 
Square being divided by one Side, (whether the 
. or ſhorter) the Quotient is the other. Sup- 
Poſe 144 Men placed 24 in Front, how many deep 
do they and? Set 24 to 144, againſt 2 is 6. 


Sect. 1. The Rule of Three direfl. 


HEN the Length is meaſured in Feet, the 
Breadth in Inches, and yet the Content re. 
wired in Feet, 12 is the firſt Number, marked 
28 12 on the He Line chiefly for the Meaſure 
of Plank, or Boggd; and Glaſs, ag 
Qu. 1. A Plank is 36 4 Foot long, 18 Inchet 
broad; ſet 12 to either 1 or Breadth, hereto 
18, being neareſt, againſt F * | 54 1 Foot. 
a 27 o Hang Fro 75 5 . , 


; 


r 

u. 2. A Board is 14 Foot long, 26 Inches 
broad; fer 12 to 14, againſt 26 is 30 4 Fooo bt. 
Ou. z. A Pane of Glaſs is 2 + Foßt long, 7.6 
Inches broad; ſet 12 to 7.6, - i 2 2 16 1.42 
Foot, which. 42 is almoſt an half. 


„ | Sed. 2. Sawyers Meaſure. 


They account 120 to the Hundred. If you 
would know the Content of a Stock of Plank or 
Board in ſuch Meaſurez having found the Con- 
tent of one Plank or Board by the Section afore- 

ing, ſet 120 (repreſented by 12) to the ſaid 
RES or to the Number of Karfes or Cuts, 
(which are always leſs by one than the Number 
of ' whole Boards in the Stock) againſt the other 
is aste the Sawyers Hundreds, which will fall in the 
is I ſecond Length, except there be not 100 Foot in 

the Stock. The Tenths are each of them 12 

he Example. Admit there were 22 Boards in the 
p- Stock mentioned Qu. 2. of the ſoregoing Section, 
-p the Content of one Board 1s 30 3; ſer 12 to 21, 

the Number of Karfes, againſt3 1 + is 5.31 near. 
Which is 5 hundred and 37 Foot; for. every 

Tenth being, as is ſaid, 12 Foot, if you ſet 10 to 

12, againſt 31 is 37 and more. 33 


bells: Ge. 4.58 


le is moſt convenient in Glaſs to meaſure the 
d Length as well as Breadth in Inches ; yet the Con- 
o tent being required in Feet, 144 (repreſented by 
14.4 is your firſt Number; and the. Content, if a 
whole Foot, or above, in the fecond Lengtb, as 


" Brample. A Pave of Glaſs is 31 + Inches long, 


* 


718857 


bac ng fuck Paines, a 1 to 0 1:86, 28200 
n DG * 


$++L | Seek. 4. 2 5. ri OAK 


In the following Queſtions both — al 
Breadth are to be meatared in Foot Meafure, If 
the Content be required in Yards, 9 is the firſt 
Number, there being 9 ſquare Feet in a ſquare 
Yard. So they meafure Painting, Paving, Plarfler- 
ing, Wairſcor, S . 

1 25 A Lengrh 3 is 24 Foot, the Breadt 

; ſer 9 to 102 2 againſt 24 1828 Yards, 


| Ses. 5. By the are 10 Fuer, = Tiling 
. 1 = e .. 


Here 100 is the Fri Numder Py Roof is 4 
Foot long, and the Sparr 20 4 Foot; ſer 100 to 
4, againſt 20 4 18 8. 4 Squares. 1 


\ 


VP 
& , 
& 3 \ * „ „ 


- Set. >* Ay the? fondre Rod, 4 16 ern 
3 "the Rog, as ies Brick Walls.” 8 


Here 22 1 + (being che Square of 16 4) is RR firſt 
Numberz al fo 2596 cut on the ſe Rules, may 
ſerve boat confi derad Error. A Wall is 110 
Foot long, 9 4 Foot high; ſet 272 to 110, again 
9 2 is 3.83 Rod in the ſeeond Length. It you 

would have a Mark at 324, the Square of 18, ſet 
28 to 10, nt 18 on the ſecond ark the Point. 


Sect. *. By the Ke. * 


nt „Land Meaſure 100 caate Perches, Pole, e 

Rod (commonly at 16 ; Foot, in ſome Places 18 
Foot to the Pole) mäke an Aere, therefore 160 
Genre: ente> by 16 ü is the feſt Number; the Part 
are 


. 


690 


are 40 Pole to the Rood or Quarter, 80 to 2 
R 


6, 120 to three; the Lengths and Breadths 
are meaſured in Poles. „* 
Erample 1. A Length is 35 Perches, the Breadth 
19 ; ſer 160 to 19, againſt 35 18 4.15 Acre. 
Example 2. A triangular Piece of Land hath 
the Baſe 24 Poles, the Perpendicular 16 ; ; ſet 
160 to 165, againſt 12 (half the Baſe) is 1.24 
Acre near; of ſet 320 to the Baſe 24, againſt the 
Perpendicular 16 x is 1.24, as before, | 


Pp RO p. IV. 
The inverſe Rule. © 


N E RE the Number that goeth with the Que- 
ſion is the firſt Number, which you may ſet 

to either of the other. n 
Example. It ſeems 2752 4 Foot make a Rod of 
Brick Wall at only 14 Brick Thickneſs ; if it be 
thicker, fewer Feet anſwer a Rod; if thinner, 


By 0 
n 


then more, at an inverſe Proportion. | 
If -it be demanded how many Feet anſwer a 
Rod (for Example) at two Bricks Thickneſs, - 
Set 2 (which goeth with the Queſtion) to 1 2, 
againſt 272.4 is about 204, vis. 204.18 Foot; and 
ſo ſor any other Thickneſs, which may be marked 
for firſt Numbers thus: ſet 1 & to any Thicknels, 
againſt 272 4 on the ſecond mark the Points, 


„ e .  -» 4 


EO Frafions. | 

V Fractions I mean Decimals; a general Rule 
for them is: Set 10 or 100 to the Number of 
Parts (that make the whole) in the Queſtion, 
TP _ _ againſt 


. - therefore, and 


L 70 * 3 
againſt every Decimal is its own Share or Portion 


e e ſai P „ 4 
1 * 8 „ + YH 4 #3 
the ſaid Parts. 
. % * 
* * * . 
5 * $ 4.» * 8 » 

. 75 % ; ** : ; o * * 14 0 
-- — > SY 78 * . * ” 1 * : * 4 * 2 > 
Sec. r. Of a Pound Sterling. 

2 So | 2 
8 3 a 58 p 1 iS NY : 
« D \ 5 R * * 6 * - * 


The firſt Figure after the Prick in any Decimal 
of a Pound, is fo many two Shillings; double it 
you have the Shillings anfwering; 
5 in the next Place is one Shillfng ; theſe being 
accounted, ſet 100 to 24, againſt the remaining 


Decimal are the Pence; if there be not 5 in the 


ſecond Place, having ſet as above, againſt the 
other is the Pence, the Farthings being very eafily 
eſtimated on the Rule. 

Example. Let 688 be the Decimal, the 6 is 
T2 f. and 5 in the next 8 is 15. ſet 100 to 24, 
againſt 3G, the remaining Decimal, is 9 4. in all 

EE 08  -: 1 2 
Or without the Rule thus : Having taken out 
the Shillings, as above, if the remaining Decimal 
exceed not 30, account them Farthings, abating 
. one; if it exceed 30, take 25 out of it, which it 
64. and the Remainder account Farthings, abat- 
Ing one. e RECESSES. 
Note, That the Decimal is ſuppoſed of three 
Places atleaſt ; if it be but of two, ſuppoſe a Cy- 
pher for the third; and if there be more, you 
may neglect them, with the Caution in the like 
Caſe before given. 5 
So taking. 25 out of. 38, (in the Example above) 
the remaining 13 account 12 Farthings, or 3 4. ſo 
the whole is 9%. 


Sect. 2. Of a Rod. 

At 30s. che Rod, what are 28 Cents? Set 100 
to 30, againſt 28 is 8.4, vis. 85, and 4 Tentbs; ſet 
10 to r2, againſt 4 is 44.3; inall 85. 44. 3 


1 % 


ion 


» — 
* de tr 7 n . 
2 0 
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TTY CP Sf 


Ne c Perches are 15 Cents of ao 5 
Set 100 fo 160, againſt 15 are 24 TR More 


Examples are — dieß. 
geek. 4. V. ulgar Fractions into knows Parts, 


Set che Denominator, being the lower, 20 bis 


Numerator, againſt the. Number of known Parts 
in the-whole is the Number of Parts required ; 
or ſet the Denominator to the Number o " Parts, 
againſt any Numeratos is hie Fortion of the ſaid 
Parts. 

How many Farthings are + of a Shilling ? Set 7 


to 48, int 1 18 34» or 8 4. 2 Fatthings. 1 


1 . V Balis into Deen 


—— — — 


Practical Meaſuring, Oc. 
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T he diagonal Sale. (Fig. UII.) 185 


T confiſteth of 21 equidiftant parallel fal 
Lines thorough the Length of the Scale, Te 
and of tranſverſe Parallels at a Quarter . 
ol an Inch Diſtance one from the other, It 
with 5 Diagonals thorough the uppermoſt Integer. WW Y. 
In the Parallel of 10 there is a Cypher at every Di 
Tranſverſe, This Row of Cyphers divides the 
whole Scale into two Scales, baving one diagond 
Integer over both. | 5 


It 


t 


It is fitted chiefly to Gunter's Chain, which ies 
accounted the beſt for ſurveying of Land, and is 
of 16 Perches in the Ing. „„ 

If the Place of Tens in the Links be o, 2, 4, 6, 
or 8, (the laſt four whereof ate ſet againſt their 
reſpective Diagonals) uſe the firſt or left Hand 
Scale; but if the Place of Tens be 1, 3, 5, ), or 9, 
uſe the ſecond or right Hand Scale; for that 
Diagonal which is 20 (for Example) in the firit, 
is 30 in the ſecond 5 that which is 40 in the firſt, 
Ps BO EE 

Example 1. Let 10 Chains and 46 Links be 
required from the Scale, ſet one Foot of the Com- 
paſſes on the long Parallel or Link Line, repre- 
ſenting 6 in the 10th Chain Line or Tranſrerſe, 
and firſt Scale, and extend the other to the Diago- 
nal 40 in the ſaid Link Line ol 6. 

2. But to take off 10 Chains and 56 Links, ſet 
one Foot on the Link Line of 6 in the ſaid tenth 
Chain Line, and ſecond Scale, and extend the 
other to the ſame Diagonal in the ſaid Link Line 
of 6, ſo have you the Lines required. 3 
888 3. So having a Line on your Plot, to know 
| how many Chains and Links it is, take it with 

jour Compaſſes, and carry it parallel to the Link 

ines, one Foot in one of the Chain Lines, and 

the other thorough the diagonal Integer, till it 

falls on one of the Diagonals, and according as it 
allel falls in the firſt or ſecond Scale, fo account the 
cale, Tens of your Links. | | 
arter . The Scale may be made to 20 in the Inch, (as 
ther, it is commonly to 12,” and ſet on the other Side) 
ger. which muſt needs exceed any plain Scale of that 
very Dimenſion for Exattneſs, , Wy 


ond ll 9 


: : H b Sect. 2. 


CRT 
. 7 


Gunter s Chain. © ke 
Ac 


IT is 4 Perches long, at 16 © Foot to the Perch, 
theſe make 792 Inches; it hath 100 Links, fo 
each Link is 7.92 Inches, . | F 
' Theſe Chains are diſtinguiſhed with Pieces of by 
'Braſs at every tenth Link, which Pieces contain ſo Fr. 
many Corners or Points as they are Tens of Links II 
diſtant from either End of the Chain, thus: That ma 
Braſs at 10 Links has one Tippet or Point, that at I Fer 
20 has two, that at zo, three; that at 40, four; 
and the ſame again from the other End; but at 
50, the Middle, is a large round Piece of Braſs; 
and at 25, from each End, two Curtain Rings to- 7; 
gether. By the Help of theſe Diſtinctions (which 
are plainer, and far more viſible than the old, Way 
of Rings alone) you will ſpeedily find the Num- A! 
ber of Links. 5 To 
Altho' the Chain be divided into - 4 Perches by Cha 
the two double Rings and the large Braſs Circle Ws: 5 
in the Middle, ſo that it may be applied to the Was it 
Meaſure of any Length by the Pole, yet in mea- WWprefl 
ſuring Lengths in ſurveying we take Notice only þ 
of Chains and Links, not concerning ourſelves ECypl 
with Perches till we caſt up the Content. 
To multiply a Length and Breadth meaſured 
with this Chain, reduce them into Links, which 
is no more Trouble than to ſet the Links at the 
- right Hand of the Chains; or if there be no Links, 
to put two Cyphers there; ſo 4 Chains and z: 
Links are 432 Links, and ) Chains are 00 Links, 
10 Chains and 6 Links are 1006 Links. 
Having multiplied a Length by a Breadth, the 
fixth Figure of the Product to the left Hand (if 


there 


rh, 
, ſo 


3 of 
n ſo 
inks 
"hat 
t at 
ur ; 
t at 
aſs ; 
to- 
hich 
Way 
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8 by 
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ured 
hich 
t the 
inks, 
d 32 


inks, 


the 
d (if 


here 


there be ſo many) is Acres compleat, the feventh _ 
Tens of Acres. . R 


Example 1. If you multiply 5. Ex. 4 582 
Chains and 82 Links by 3 Chains _ 
and 21 Links, the Product is Wag "58 
1.86822, whereof the x is one „ 600 
Acre. 1 Me fy 1.746 

: 1.86822. 
Alſo 13 Chains and 42 Links | | 
by 8 Chains and 70 Links, the Ex. 2. 12.42 
Product is 11.67 540, whereof the 870 
11 is eleven Acres. The Deci- 95940 
mals are reduced to Roods and 10736 
Perches as followeth, 11.0754 

8 MI. 

To reduce the Decimd? Lines of Gunter's Chain 


into Poles. 


N Acre is 160 ſquare Perches, as hath been 
faid, equal to 100, ooo ſquare Links of this 
Chain, which being divided by 160, the Quotient 
625 is the _— Links of one Perch or Pole ; this, 
as It is the Decimal of an Acre, ought to be ex- 
775 thug . O62 5, as alſo all other, vis. with 5 
laces, except it be even Tens, for a Cypher or 
Cyphers at the left Hand are of-no Value, as hath 
been ſaid. 5 | : f 
The Parts of an Acre are firſt 4 Roods, where- 
f 4 is your firſt Multiplier, and there being 40 
Pole in a Rood, 40 is your ſecond, | = 
Or if you multiply your Decimal by 160, the- 


Figures remaining to the left Hand, after the De- 


mal be cut off, are Perches immediately. 


H 2 But 


* : #2 1 e $7 4 9 * =” 
#- f 
* Pas 


2 
Cr : 
* 


he @E awry 
But where the Content is not exacted to half a 
Pole, we uſually take this ſhorter Courſe, without 
Fc 
Ie is evident, that if the Places of the Decimal 
be but three, there cannot be two Poles; if they 
de four, multiply the firſt Figure by 6; if five, 
multiply the two firſt Places by 6, in both ſer the 
„Product one Place back toward the right Hand, 
then add together the firſt, or two firſt Places 
(reſpeCtively) of the Decimal and Product ſo ſet, 
adding alſo a Unit for every 6 that ſhall be in the 
Figures of the next Place, the Sum is the Num- 
ber of Poles in the Decimal. „ BT 
See Here 2wo Examples; © out 
one of 4 Places, the other Ex. 1. Links 8172 
of five ; alſo you ſee how ELIE 
the Products are placedand Poles 13 
T . 
Ala the firſt ess is ene 
6, in the ſecond twice 6, in Ex. 2. Links 21726 
tae Figures of the next 2 
Place, for which 1 in ige @gles 35 
- firſt, and 2 in the ſecond. | EY 
are added to the other; the two Places to the 
|. Tight Hand are neglected, as never amounting to 
Li the fixth Fert of a Fole;::. 7 - 
3 The Reaſon of this eration, Mr. Wingate | 
|. (in whoſe Arithmetick I firſt met with it, uſed „ 
alſo by Mr, Atarell, as you may ſee in his Book H 
of ſurveying printed Auno 1662, which I value 
beyond moſt Books of that Subject printed fince) 
deeming it not very obvious, leaves to the Search A? 
of the Curious. Take it here | 
25 1. If 100 (which are ſo many thouſand ſquare 
- Links being an W require - 60 to be added to 
it to make it 160 Poles,. being alſo an Acre, what 
ſhall any other Number of thouſands of ſua 
| 33 e N Ink 
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777 


Links require. to. be added. to ĩt to turn it into 
Poles? 


you have by multiplying the ſame Narben by 60, 
and-dividing the Produkt by 100. . 
3, Setting, the ProduR a Place back to the 


al Hand, both mn by 10, 128 n it for | 


W. 7 
Er IV. 
A ready ati exaft Way by the Rule, 


05 the Jouble Scale ſet 100 to 16, againſt a 
Liaks are the Poles aeg; neglect tha 
two laſt Figures, as is ſaid. 

If the Decimal be 60 Oo, or more, take 5 out 
of the firſt Figure, accounting for it 2. Roods, 
and find the Poles anſwering the Remainder ; let 
Fa Decimal be 82511, deduRting 5, the Remain- 


nga 25113 ſet 1 16, againſt 325 is 52, 


od and 12 "es: ay ee is 3 
Rood ta Pole. 


SECT. * 


Hoving the three Sides of à right Line Triangle;, 
ro find the ſu iperfictal Content. 8 
ADD the three Sides together, from half the 
Sum ſubtract each Side ſeverally, ſo you have 
three Remainders, multiply theſe three and the 
half dum continual y, that is, the firſt Remainder: 
by the ſecond, the Product by the third; and this. 


Product by the half Sum, the ſquare Root of this 
aſt * is the ſuperficial Content. 


Us 1 


_ E 


— = 1 6 6 * * 
% _ * FI 
* 7 as = 3 4 
A > . * 2 
a = _ 
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2. To multiply a Number by 6, and divide the 
Produ&t by 10, gives the ſame Quotient which, - 


. 28 * * * 171 ** YE 
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Moff cafily -and<fpeedily by the Logs. thus: 
Add the Logs, of the three Remainders and the 


- 
* 
— 
* 


half Sum together, half the Sum is the Log. of 


| the ſuperficial Content. 


Example. Let the Sides be 10 50, 8 54, 774, the 
half Sum is 1339, the three R 


mains 289, 485, 565, the Con- 2235 3.12678 


tent is 3 Acres, x Rood, and r 2.46090 


2 


Perch near: This is the moſt 485; 2.68574 


certain Way of meaſuring Land, 565 2.75205 
where the Triangles can be 5; 11.02 547 


otherwise are firſt plotted on 181 75 
; Paper, and the Length of the 41 2.1.01 near 
Baſe and Perpendicular of eve | 
ry Triangle meaſured upon the plotting Scale, and 
from them the Content caſt up, as has ſhewn 


before: Not. but there are Methods by which you 


may caſt up the Content of Lands, tho* ever fo 
| Irregular, without E and that to the great- 
eſt Truth imaginab 


le, as being / grounded upon a 
Theory, as true as any Propoſition in Euclid, and 
where the utmoſt Exactneſs poſfible is required, 


is doubtleſs the beſt Way. 


5 Here follows the | Deſeription of th Fe 8 


5s Nl other Side of the Rule, which is 

+ il plied to find the Lengths and 4 
3 Hips, Rafters, and Collar- Beame, whe-- 
tber the Roof be ſquare or , 
| and that + a am Pitch. Fe | 


IRST. on the et Edge 
80 of each Nee Joint of the Rule, 4 | 
- drawn a Line from the Center, num- 
N bered 2, 3, 4, 5, 6, and ſo on to 15, 
- - whoſe Uſe: is to divide a Circle into. 
Number of equal Parts not exceeding ** 
* to theſe Lines on each Joint is drawn ano- 
ther Ent, which is divided into 3o equal. Parts 
ſenting fo many Feet, each Foot being divid- 
ee 12 equal Parts. to expreſs the Inches. 
Tnete is on one of the Legs a Line divided 
into 40 equal Parts, of the ſame Length with the 
30 Scale, which alſo repreſents Feet, each Foot 
ing divided into 6 equal Parts, and therefore 
each Diviſion is 2 Inches. 


On the other Leg, next the 30 Scale, is a Line 1 


of Chords, numbered 10, 20, 30, and: fo on to 
180, each of which Parts are divided into 10- 
eſs —_ to W each ſingle * whoſe U 
— 


— 


5 
— — , 7—r˖%er‚7ß᷑?: CES. —— 
N ; * . * 4 2 8 p o 
* 8 ** 
, * 


it won't be improper to explain what 1 by by re 


either _ the 30.0F 40 Scale, 25 upon. the Line 


taken by extending the Cotnpadl! es from any Num- 


on one Eeg to 25 on the other; is a parallel Ex- 


: th is the Lese of the Line required. 


5 3 2 < 
| 1 2 : AP Oy; WARES 6s + Te „ as * 

11 22 — G 
1 ” : * L * 

f N 

1 vi F | 
| 34 to fad the. Quaniry of any 4 
' Do 6 5 p 
= and Minutes. 


' Before we. proceed. to LOVE. 1 Line, l 


the Terms Lateral and Parallel. 
- Firſt, By the Word Lateral is meant any Di- , 
Fance taken in a ſtrait Line from the Center, p 


of Chor 5 
For Inſtance, ſu ppoſe I would take 20 Feet la- 
terally off of the zo Scale, fix one Point of the 


Compaſſes in the Center, and extend the other to 
20 on the 30 Scale of either, Leg, and the ſaid Ex. 


tent is called a lateral Extent of 20 arr] And ſo A 


for any other. yy 


2. By a. parallel Extent, we we p any Didance 


ber of Feet and Inches on the 30 Scale of either 
Leg, to the like or unlike Number on the 40 


Ses le of the other Leg, as thus: The Rule being 8 


any how opened, the dompaſſes extended from 25 4, 
tent of 25 Feet; but if it had been extended from 


25 on one Leg, to any other Number more or leſs 
on the other Leg, it's ſtill called « Parallel Ex- 


cow „ 

3. When one Point oft the Corps es i is fixed i in. I 
a iven Point, and the other 2 opened or ſhut as 4 
juſt to touch a given Line, that Extent is eylled Be 
the neareſt Dillagos between” the ſaid Point and 


1 | : C1 
4 How to repreſint ang * of Feet and 1 
. Inches by a right” Line. 2 Ra 
1 
Extend * Compaſſes laterally from hs Center 1 
on the 30 or 40 Scale to the Number propoſed, and Pat 


5. But 


— 


* 


repreſent 30 Feet; proceed thus: 


Take 4 Inches between your Compaſſes from off 


the Scale of Inches, and make the ſaid Extent 2 
Parallel in 30 and 30, and thus the 30 Scale is ſet 
to your Defire, „C 53 
5 8 To ſer the 30 Scales ſquare. — N 
Take 90 from off the Line of Chords with 


1 
. 


% 
, 
7 


1 


your Compaſſes, and make the ſaid Extent a Pa - 
rallel in 15 and 15 of the zo Scales, and then the 
ſaid Scales are ſet fquare or perpendicular to each 


other. 


After which ſhort Deſcription and Uſe of Ka. 


mozgi s Lines, let us apply them to that Part of 
Building, where the Length of Hips, Rafters, and 
Angles are concerned, whether the Frames be 
ſquare or bevell ing, c. | IE 


r 


ET AB C D, in Eg. I. repreſent the Frame 


of à Houſe bevelling at one End and ſquare 


at the other, the Gable End being ſquare, and the | 


Bevel hipr. -. 


In which A B is 11 Feet, BC 14 Feet 5 Inches, 
CD 9 Feet 6 Inches, and AD 20 Feet, and hav-_ 


ing drawn the Poſition of the Frame N 
theſe Lengths, draw the Gable End DE C, 


Fourths of the Breadth of the Houſe C D; biſect 
or divide the Lines AB and C D into two _ 
Parts in the Points G and F, and draw the _ 


— 


Ly 


ng to 
| ole 
Rafters DE and CE are each equal to three 


ne 


wt” - 4 [| 


mar ak * , — W ETON ns : —— — | 
; x 1 y : is ? #7 | 3 4 © e 11 * FP — e 5 ä : X 
RR 
5. if theſe Scales are too great or ſmnall; JJ 


for Inſtance, ſuppoſe you wanted a Line E If 
Inches to be divided into 30 equal Parts, or, whien 
is the fame Thing, to have a Line of 4 Laches. - 


St Be es ö i 3 5 ® 2 f c : $f 2 

* F6 for the. Ridge of the Houſe; and EF, the 

common Perpendicular, will repreſent the Height 
thereof above the Floor. 22 


| * Next, make GH equal to BG or G A, and 


- thro' the Point H draw the Diagonal AI and BI, 


which will ever interſe& each other at right 


* Angles; and then.thro' H draw the Lines P8 
and u u, the former perpendicular to FG, and 
| the latter parallel to AB 


Po findthe Length of the Hips, 
Make H I equal to E F (5 Feet 4 Inches) the 


Height of the Rafters perpendicular, and draw 
the Lines Al and BI for the two Hips, A in this 


\ Caſe being the longeſſ, and BI rhe ſhorteſt, which 


being raifed to their proper Pitch, will meet the 
principal Rafters KP and LS perpendicular to 
/ O VA IO 


275 find the Back of whe Hits, ſo that it may 
2 5 — both 94 ard Euds of the Roof. 


Lay the Ruler from G to u and from G to m, 
and interſect the Diagonals H B and H A in the 
Points u and ww ; then with one Point of the Com- 
paſſes fixed in the Point , with the other take 
the neareſt Diſtance to the Hip BI, and lay it off 
from & to M, and drawing the Lines 2 M, M G. 
they will form the Angle MG, equal 1377, for 


. the Back of the leſſer Hip Bl. 


Alſo, if with one Point of the Compaſſes fixed 


i in the Point av, you take the neareſt Diſtance to the 
Hip Al, and lay it off from 20 to M, and draw the 


Lines 2 M, M G, you will have the Angle n M G, 
equal 998, for the Back of the longeſt Hip A I. 
= nd if. you make KP, DQ, LS, and CR, 
er to the Rafters C E or D E, and * 
By; | 


* 


le 


£ * P ; A "5%. 4 7 * * 
. 1 
0 0 v £ 
L £ * 
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the Points Q P and 8 R, they will be the Length 


of the Ridge of the Roof, each being equal to 


FH. Now, if to PK or DQ, and to LS or 


CR, you draw Lines parallel, about 12 or 74 
Inches diſtant from each other, at which Diſtance 


it ſeems Rafters ſtand, and allowing for their 


Breadth, you will have them repreſented to your 
View as they lie in Ledgment ; alſo if AN and 
BN (equal to the Hip Rafters AP and BS) are 
drawn, they will appear juſt in the fame Manner 


as when they lie in Ledgment. 1 


With the Rule to find the Zength of the Rafyers- 


by Inſpeftion, when true Pitch. 


Againſt' 9 Feet 6 Inches (the Breadth of the 
Houſe) upon the 40 Scale is 7 Feet 1 Inches up- 
an the 30 Scale, for the Length of the Raſter; 
alſo againſt 7 Feet 1 4 Inches upon the 40 Scale, 
is 5 Feet 4 Inches upon the 30 Scale, for the Length 
of the Rafter's Perpendicular, or Height of the 
Ridge above the Floor, 

But if the perpendicular Height of the Gable 
End ſhould be agreed on, and by that means the 
Roof. be above or under true Pitch, then open the 


Rule, ſo that the 30 Scales may ſtand perpendi- 


cular to each other, and count half the Breadth of 
the Houſe upon one Leg from the Center, and 


the Height of the Perpendicular upon the other, 


212. both upon the 30 Scales, and the parallel Di- 
ſtance between them meaſured laterally upon 


the 30 Scale, will give the Length of the Rafters. 


EXAMPLE. 


| Suppoſe the Breadth of a Houſe be 35 Feet, 


and the perpendicular Height of the Gable End 


will 
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23, then working as above directed, and yon 
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= Ly It's double of great Uſe to know what Angles 
E the Rafters make at Foot and Head, with the 
EF railing Piece and the King's Polt, and of the 
&: Angles made at the Foot and 'Top of the Hips, and 
= . .therefore-I ſhall give one general Rule to meaſure 
ER. ood mold es 

Always take the Length of thoſe Lines which 
EE” . -contain the Angle you would meaſure, and count 
them from the Center on the 30 Scales, and fo 
open or ſhut the Rule, that the parallel Diſtance 
between them, may be equal to the Side oppoſit 
do the required Angle, E 2 laterally off from the 
30 Scale by a Pair of Compaſſes; and then if the 
parallel Diſtance between 15 and 15 be meaſurec 
upon the Line of Chords, it will ſhew the De- 


| grees and Minutes of the Angle. 3 
„ Suppoſe it was required to meaſure the Angle 
D E F, vis. the Angle made by the Rafter D 

and its perpendicular Height E... 


— 


Füirſt, I take the lateral Extent of 4 Feet 9 
Inches in my Compaſles off of the zo Scale, which 
is the Side oppoſite to the Angle ſought, the 


apply it parallel, by fixing one Point of the Com 
 * - paſſes in 5 Feet and four Inches on the 30 Seile 
bol either Leg, and ſo open or ſhut the Rule, tha 


the other Point of the Compaſs may teſt upon 
Feet 1 Inches on the 30 Scale of the other Leg 
aud then taking the Diſtance with your Com̃paſſe 
between 15 and 15, and meaſuring it laterall) 
upon the Line of Chords, the. Quantity of th 


Angle ſought will appear to be, 41 Degrees 5 


By WS (ONS. 
Minutes, which ſubtracted from 90 Degrees, an 
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| B D E at the Foot of the Rafter .- 


the a Edge of either Leg juſt to 
bach the IL. ine EF, ** 
jear to the Center at the Rule as 


poſſible for the 


Role, that it may remain parallel to the Line 
IE, aud the parallel Diſtance between the two 


ule at 1 and 15, meaſured upon the Line of 


equal 41 Degrees 5 32 as before... 
after this Manner the Angle at the Back 
8 may be taken with æ Bere, and ſerve 
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and Den Frames. IM 
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e Breadth is the Guide for the Rafters 


, to pre vent the Roof's being lakes. in one 
ace than another; for tho' a Pair of Rafters at 


f che Rafters are tioned by a common 
adicular, all Friis Roof will be of an 


2 Height. 
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e will remain eee 10 „Minutes foe: the | 


Point E being as 


nase Joint; then ſo open or ſhut the other Leg of 


Mord. 1 give the Degrees and Minutes of the 


th, and that the Perpendicular at both Ends 
'be equal to the middle Rafters Perpendica- 


End of the Houſe will exceed the Length of 
\ Pair at the other, vet, becaufe they and the reſt 


ttle:Lines drawn upon the inner Edges of the 


b Proftice, as well as if taken by the Rule, and 
Og” and hen ane 1 the "gn dener iu 


bn He. Il. Let A BCD repreſect ſuch a Frame; / 
n which. beſides knowing the Lengths of the 4 
8 3 it's FRY that * of the * 3 ; 


79 FIR Sort of — r ths the Mid- ES 


the. Angle DEE may be — Po > 11 
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„ ;ven, in. cooks to lay dowche ks 18 its Pour . nd 
 - Poſition ; for if one of the Angles be nor deter- [fron 
228 minedgsthete may with the ſame 3 right Lines bq[Poir 
'** conſtituted an infinite Number of Figures, and al 
different in Area and Form from one another 
EY. Wherefore let the Angle DA Bbe'yo Degrees, 
And then to deſeribe the Frame; having drawt 
985 the Line AD equal to 26 Feet, proceed tot layJRat! 
Wat, down therAngle'D A Band: the + ö . afte 
©, ths; Manner ; take 0 Degrees, the Qu 
the Angle: DAB, laterally off 0 our wary: th 
paſſes from the Line of Chords, 0 make th 
laid Diſtance u Parallel berween 15 and 15 3 ane 
tien fixing one Point of the Compaſſes: in 26, (o 
the 30 Orale of either Leg) which is the Lengt 
vf the Side AD, extend the other to 11 Peet Diſt 
Insches on the 30 Scale of the other Leg, and wilſſthe 
this Extent, one Foot of the Compatics being: ref Place 
in the Point D, with the other deſcribe the ſmalſ®, a 
Arch 1 Bs; and tben taking 11 Feet 9 Inches be laid 
t:meen your Compaſſes, and fixing one Point in Mfeet 
woiͤth the other deſcribe the Arch 1 Bae, an o all 
where the Arches. interſect each other as in H I. 
draw the Line A B, and ſo ſhall the Line AB vide 
laid downraccording to its true Length and Poſfnd 
pom 'And mow the Points D and B are 3 he e's 
Prwill be eaſy to determine the Point C b 
94 Length of . Lines DC and B C, which a 
allo. given, D C being 9 Feet 6 lochen, and B 
Is Fer 10 lachs Px be 
Menxt, divide DC into two 3 parts in tiMeng 
. Point Z, and A Bain the Point G, and bavid z. | 
drawn the Line Z G, which repreſents the Plaſ-K't 
over which the Ride e of the Houſe muſt tan © 
make Ge Jual to BG or AG, and Z. F equal 
D or Z. C, and thro' the Point I draw the Di 
+, gonals A 1 and Bk, which will always interſe 
at! 1 at e e tho N Frame ber 
n al 
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| ll nd oe ever ſo much, as may eaſily be proved 
er- from the Elements of Huclid: Alſo thro* the 
bell point F draw the Diagonals D and Ch. > O08 
| Croſs Z. G in the Middle at right Angles, as 
v, which middle Breadth being upon Trial 
- [{found to meaſure 10 Feet, three Fourths thereof, 
pwdfvis. 7 Feet and half will be the Length of the 
layſRafter-5c : And again, three fourths of the Raf- 
fleſſter will produce 5 Feet 7 4 Inches for the Rafters 
o Ferpendicular, of Height of the Ridge all over the 
om Frame. Tlis may be done by Inſpection by the 
thiſ zo and 40 Scales on the Rule 
and] Which being either Way determined, let us 
*(offfproceed to find the Length of the Hips. 
vgtl EFEirſt then, becauſe A I and BI repreſent the 
et PDiſtance of the King's Poſt, or Point over which 
Wi the Hips will ſtand, when raiſed to. their proper 
-xe(0: laces from the two Corners of the Frame A and 


8 


8 


1 


er 


in Meet 7 2 Inches, the perpendicular Height common 
e o tl oi ntl 
in N I fay, If you draw the Lines A H and B H, it's 
B bſEvident they will repreſent the two Hips at that 
PoſſſEnd of the Houſe expreſſed by the Letters AGB, 

The greater Hip A H being 11 Feet and 1 Inch, 
ind the leſe B H 9 Feet 6 Inches. 


t 1 
6 af Moreover, if F K be made equal to y © 5 Feet 
BGS: Inches, and DK and CK drawn, they will, 
Py being meaſured upon the zo Scale, ſhew the 
n tength of the Hips at the other End of the Houſe, 


ir. DK the greater Hip 9 Feet 6 Inches, and 
K the leſs 7 Feet 9 Inches, .. 


— 


. - : 2 , F 
ö * 1 - 8 
P 4 3 50 \ 
> - , a f * - 1 GE A * 
4 . 5 1 
» — N . g 
89 0 . 8 0 ; » E 
J. £ * - 2 , F: i 
cer * | 
\ 5 
< a 1 
. — * * 
* 9 * * 


. 1 the other take the peareſt Diſtance to the 
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125 all rigbt Line Angles 9 2524: 


6 
Uno ta, 4 
25 0 fat 1 Angles for the Back of rhe 2 


1 * to e one — Bs + of the: Came: 
pally in I, the Foot of the King's Poſt, and 


Hips A H and BH, laying off the former Di- 
| Mars From I to-/M, and the latter from I to N,. 
aud drawing the Lines E M, MB and A N, Nn, 
the Angle K MB will be 108 Degrees tor the 
Backof the longeſt Hip A H, and the Angle 
"BY 72 124 Der for the Back of the leſſer Hip 

H. e 0 412 

The Quantity of 'theſe An ier ian by the 
genetal Rule; as delivered b ore for een of 


 To-zepreſent rhe Breadrh, 26d: Lenka "each 
Sicke of the Roof, raiſe two Perpeicirular, vis 
aQ and 4 from the raiſing Piece A, and fo 
that, if continued both ways] : they may paſt 
thro! the Points I and F; and 2 
of the Hi 8 from A.to P, and of FI dP D 

„and draw the Lines D and A, 
1 Side of the Roof. 1 * 

Then make 4 T anl. 28 parpendiculiar! to the 
 raifing Piece B-C; and: ſo ati they tmay-+likewiſ 
Paſs thro? the Points I and F; chew lay the Lengtt 
.of:the Hip B H from B-to.T, and of OK from 
to 8, and, join the Points 0, 8, T, and B, b 
drawing the Lines C8, 8 T, T B, which will form 
the: Shape of the other Side of the Roof; and 
Q P-and.S'T:are each equal to FI, the Diſtand 
between the King's Poſts, ſo when they Are-turne« 
over to meet in their proper Places, will repreſen 
the Ridge of the Houſe; and if A B V, the greate 
Hip, and DCE, the leſs, be turned over to thei 
ie Flaces, the Point V will meet the Poin 
F 1 T, and be perpendicular to the Point If 

EK: a es” 


CY UT 


. 
i" 5 0 .  .-. ST 


Q h 
D E 
2. 
N 
. 
af: 


JR 


Y 
Pq 


”- 02 © og sc x [ 
— — FTT 
* * 2 


72 
- 
— — „770 — 


PS 


OF 


V 


pt * 
* 
—— 3 —— 26% ᷑ 229 2 


- 
. 
23 


4 


lache Point 80 wilt x meet abs Points Q % MM 
od, be . or "right over the Poim F. 2 


5 925 * 1 ? oP 


A To fu the Zengths ani Angles of culur. bs : z 1 
p | 72 Th 3212672 in any” Noo | | C31 44 . WT, 4 


; 5 18111 2 E 
Fits, net takes! the whole Breadth of the + | 
Frame between your Compaſſos, ſet one Point f 
; 

i 

| 


thereof in the Length of the Raſter on the 30 
geale of either Leg, and let the other Point reſt 
in che Length of t o Rafter, counted upon the 30 
Seale of cher Leg; which two Legs repreſent the 
two principal: Rafters ; and a Rule being laid from 
one 425 int of the Compaffos to che other, repreſents 
the raifirig Piece; then at auy Height you defign 
the Collar Beam hall be:above' the raiſing Piece, 
you apply: a Ruler parallel to if, the Diſtance 
betweets the Rafters is the Length of the Collar- 
Beam, (allowing ſpare Wood for the Tenons) 
vbich Hiſtance you muſt meaſure latetally from 
the Center on the 30 Scale; and as for the Angles. 
to cut the Tenons by, they are the ſame the 
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Raſters make at Foot with the mig, Piece,” 8 li 
8712020 © 55 * = $45! 5 8 £6 2 4 | 
Z bo fl the Lengths: ad An 1 of Rauf, aue 

75 n n ee ay 2 Frames.” We of 
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TY Fig: NE. let ABCD be 4 Frame beviltting at 
one End; and ſquare at the other: Firſt, The 
Lever of the Lines or Sides of the Frame being 
determined, it will be eaſy (by what has been al- 
ready ſaid) to lay it down in its true Poſition 5 © 3 
which being done, draw A E parallel to B C, and 
produce CD to E; biſect or divide B C and AE 
into two equal Parts at the Points N and P, and 


e P for the middle Line of the Fraine, and 
| wo "raw | 1 
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i Rs * gh 8 * s 15 T's 
"nx KHi in the Mäddle becween & Band NP, ; 
- and MG in the Middle between NP And, CE; 
and fo will CK and BM repreſent the Length of 
DB . 5 ſquare Pair of Rafters, each being three Foutths 
of the Breadth of che Frame CBC, therefore equal 
to 15 Feet ; three Fourchs of which is 11 Feet 3 
| ke, the neter the Perpendiculariconmon 

| 33 to all the Raſters. . 

Leer, male Ni and IH each -<quat.to EP, 
ad draw the Lines DI and KF, Al will re- 
Peegge the Outſide Lines of the berel End Raf- 
E the Ln parallel to — ah Sa as 

ing drawn according to the Breadt t 
_ of. the Rafters, which here is $ Io 85 14 155 

TDhus the Lines A and DI rep preſent the bevel 
End Rafters, laid in Legment to Hy in the Furloigs, 

| they lying out, of Square accordin ng to the A 
* and CDl, the one. being pt .,20' les 
and the other 119 20) more than 907; whith 
* alſo repreſont chere of tße Rafters : 

E ol. 1 * SEL or I 1437 3 

'And-as CK and BM repreſents a Pair of Lquare 
'\ Rafrers: & ſome intended Diſtance from A; ſo 

. Ks TS and RQ will repreſent the true Length of the 
Pauarloins fit for thoſe Places, 9 the ſhort- 
eſt, and TS the longeſt. 
And as for meafuring of them, Fury Alina be 
Le An les, which the Workman may think neceſſary 
"9 is Practice of Building, they ate performed 
53 In all Reſpect, as has been = Part deſetibed in the 
recedent Schemes; 1 therefore thought it need- 
it to repeat them again, but choſe rat er to leave 
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practical Rules for ſurveying of Land are fo plain- 


n 
mu 


give up the Content thereof? With an Appendix, 
containing 2 Problems, touching Compound Inte- 
reſt and Annuities; and a Method to contract the 
Work of Fellowſhip and Alligation alternate, very 
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Theodolite, in drawing the perſpeRtive Appear- 
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4 | Suxvey-Book, or Land-Meter's 
Vade-Mecum; wherein the Principles and 


ly: (tho! briefly) delivered, that any one of ordi- 
5 Farts (underſtanding how to add, ſubtract, 
tiply, and divide) may, by the Help of this 
{mall Treatiſe alone, and a few cheap Inſtruments 
eaſy to be procured, meaſure a Parcel of Land, 
and with Judgment and Expedition plot it, and 


* 2. The Practical Surveyor: Shewing ready and 
certain Methods for meaſuring, maping, and adorn- 
ing all Sorts of Lands and Waters, by the ſererall 
Inſtruments uſed for this Purpoſe; particularly f 
a New Theodolite, very convenient to be uſed by 
thoſe who are reſolved to be accurate as well as 
expeditious : Together with the Uſe of the ſame 
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arice of a Gentleman's Seat, without meaſuring | 
one fingle Length, at one ſetting down of the In- 
ſtrument, the Picture having any gi ven Poſition: 
Alſo, its Uſe in levelling, mealuring Timber | 
Randing ; and by a fliding Rule improved all 
SON.” eZ ü 8 Tim- 
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conſiderable in many Cafes. Illuſtrated with fe- ; 
veral Copper Plates. ” By Aaam Martindale. The £ 
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Fibers, Shrubs, 
be 35 64. 8 


. TX bo or „ The reds? 1 
i Pile demonfſtr ps ho are-ſhew 151 In- 


lrument, 7 ” Heliotentrick: and Geodan- 
trick Places, both # in Longitude and Latitude; 
\,.: their Apbelions, Perihelions, Retrogradations and 
|» Elongations; Farallaxes and Diſtances ſrom che 
San and Earth; with the Method of computing 
EE - the Times whem Venus and Mercury ma be ſeen 
3 in the Sun's Diek; alſo the Moon's, Phaſes, and. 
| Eilples of the Luminaries, for any Time paſt, 
! * | reſent, or to come; with proper Cuts to each 
Planet, by vbich any Perſon may, in a:few Hours, 
"and: with great Eaſe, attain 5 à perfect Knon ledge 
of the Pl — on qr yftem-: Likewiſe the] 
7 3 of the he wax dies, and Motion of || 
' the Earth, are not only. ſhewn! bat 7 88 and 
ſuecinctly demonſtrated to the meaneſt Capacity, 
. ABer, and caſy Rules, and new Aſtronomical 
Tables; with the Places of 130 pr principal fixed 
Stars, 33 of which lie in the:Moon's Way: de- 
3 as a Help towards diſcovering the Longitude 
at Sea. To which js prefixed; an A tel | 
- Catalogue of as many erms in Affronẽomy as are 
moſt u ful, and neceſſary to be underſtood. A 
Work entirely new, and in a Method hitherto un- 
5 gattempted. y. Charles Jus Teacher a 
* the Marhemnaticks. n tice 5. 
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